


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1971 


Quantitative determinants of capital 
investment selection. 


Enyedy, Joseph Michael. 


George Washington University 


http://ndl.handle.net/10945/15866 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
D U DLEY research materials and institutional publications created by the NPS community. 
get Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 
KNOX appointed — and published — scholarly author. 


LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


QUANTITATIVE DETERMINANTS OF 
CAPITAL INVESTMENT SELECTION 


Joseph Michael Enyedy 








QOUANTITATIVE DETERMINANTS OF 


Cees IMENT se lhECrl ON 


Bay, 


Voscom ee wenace lebnyedy 1 I 
Poh ennSyvanid ovalemunlVCTSmmy 1958 


io Oo mMeNcWwmnanponmineecollege of Accounting and Commerce, 66 


A Thesis Submitted to the School of Government and 
Business Administration of The George Washington 
Jee Sa eye suet Geet) Wee kss I eng Oak NS 
Requueremeimes On. tice Decl ccm Ons 
Mas teieor es BUSiMes smAGi tise cae om 


Xied Lie 7 
(ie Sse ad Bre Grea. by 
Chea sin aie 2 B.A. 


Veeteocsenlot ebuUsimess Adminis travulon 


= 
ym 
. 





sl BRARY 
NAVAL POSTGRADUATE SCHOOL 
BONTEREY, CALIF. 93940 





& 
t 
ot 


fee OES CONTENTS 





pe © 
mo! OF TABLES i a 
Mee Pe Wot RAT PONG se ae coe. We we we Aa V 
iia ter 
NOW LONE. Weegee saes ee ew ee ] 
SOT eet 
iC wweoecinen OUeCSt Lon 
Limitations 
Methodology 
Oneeanieleaici Om 
tel. METHODS OF INVESTMENT WORTIT MEASUREMENT . . ) 
Methods of Analysis Indifferent to Cash Flow 
Timing 
Time Adjusted Methods 
Present Value and Y1eld Methods Compared 
The Reinvestment Assumption 
summary 
One welece min auUceom Of MCI PNG aac mole mice tien 
Pb . Ey uue ON OF THE CAPITAL INVESTMENT eee og 
Dalvie ee Joon es einesnies 
Absolute and Relative Returns on Investment 
Income Taxes and Cash Flows 
Inflation and Investment Selection 
oummary 
EY. Petro umm ledel AIT 4 ee? Siri. Tet Goer. x. “een mewn. 90 


Dorinteron and Sources 

Risk Analysis 

RCGiei Ol Inve stMenr, VerSuc aCOSE Of Capital 
CO) SOSA 

Summary 











maiaple of Contents, continucd } Pea 
eee be Or CAP LENG. games 3 os 4G ae te a ee Oe a Ree oe 114 

Concept .of Cost of (Capital 

Speci £1 Gl COsiesmoe. sCapie ail 

Wem Ont ed mc Os tmensmc ap tail 

Sven guilgakerhWerer supcle colt ezrin) wr Wee See eye (Cevoiies: | 
BOING IEUSLONS «. « « 0 AAA. eee & ot eee 137 
Semele) BIBL ITOGRAPHY 28.7 wy ak ae & cee ee we Oe Ene 148 


eet 


ae) 





able 


Oo . 


Ls 


EZ 


IED 


eS ete ilies 


Present a heme t nod wot We Lemna tig 
Investment Worth. 


Compared SOn son mmVves tINCMewI hie hid bryos. wot i 
ie SCnentgaeC ashe plow eben ois ts. 


Competiblve Mivectincmem |! termnartives:, 
WireCcua LY COGS mani: 2: Mine, one & that 


Series of Cash Flows of Investments with 
Hye ste ale IMU, 


Comparison of Investment Alternatives 
Bewore she iiiV CS elle miata loll ihC Sort ne 


Dimes eieier Lee iid bacco mC OMpaine Gani tens 
Reinvestment of Earnings. 


Companrscon Of lanecwn | berlati Ve Cou) seen Ox 
Je CRUE Mee Se RR ee Re rete 


Conparzsonm Of Yearly Cashel lows form lternaer. 
COuUrSeCS Ok ies cele. 


Compittatie;n Of Present Valuc sof Casinos suen 
Timece A hrernative COlm Ss cs sons ai © Suenle ier 


Estimated Repair and Maintenance Costs for 
EGu amen Caskets side nme at spice icce. 


Equavalent CoSGeRer =) etme ne bern tr lage 
PQuUepment Repraccne nit seme mce.. 


Comparison of Investment Alternatives with 
ese Pe MeN WISE HLL UaiKes © 


COMparmsoOmson Limes cemitm dl Wememe © aici seite wis 


Erom AlLLeCrnative Investments ween 
Wie al tbives. 


iiieh 


[oO 
| % 


ie 


74 


Sip 


Se 


oF 


42 


44 


66 


67 


69 


70 


71 


§ 1 


ey 4 


|O 





ia Res ee 
14. Present Value of Tax Savings iON dee tere mt 

Methods modVepmect  eLONN LU, Discount atc )) ss menor 
ee Analysis of Ilypothetical Investment Alternatives 

Using A Decision Tree With Net Present Value ° 

Method: (ie veties socal lotica iy sl mde meme t 4) een 
IG", Analysis of Hypothetical Investment Alternatives 

Using A Decision Tree With Net Present Value 

(EVeiese Pabelalinsencidentecotatistically ) ees 
ey. COmpUVert TON wu ay Werented COs Gots Cain Cale eon 


lv 


{Oo 





Pio Or ar EeUS TRATIONS 


Figure Pa ee 

J Net Present Value of An Investment As 

\ Pune item lotsstnce Interese Rate lr. esas 7 
Cx Net Present Value of Alternative Invest- 

ments Avandebrs Functrons of Rate of 

Re Ut ieee eee ROOM, 5, - 6 _ eccs/pecene 39 
Se Stave of Markheteumevelopment for (a) Success: 

Pen GOciG te wechiCen (0 rt Cathe tri ec led miy 

adeley sO SO.beS 6 eiicc aia esnies oye ea aeeas ree 60 
4. Absolute and Relative Earnings of a 


Hypothetical Project, for Analyses Made 
Ze Moi es soveyeugu ous ene eee JNO Meebendl 6b) 


IN CRESS ol eC some eye ey es Go 4 % eae hc iS 
ae Om tiga y a lew mele ciCMien lt aad S Kiet ierkacc 

PrOtted by "Chances OfVOcetmrcinc cee 98 
6: Comparison of Rates of Return for Two 

PnivesStments by wmanc es sOmOCCIn ie iic.C ame 100 
qe. Decision irec with Multeile eers tonmmrer nts 107 
8. Average Cost of Gapital™as-a. Pune trons or mucbr 


to Market Value. < % «O85 5%" 2 =} Axor 


V 


| 








IEAM eg ISN ae I 


INTRODUCTION 


Subject 


The selection of Capital projects is one of the most 
important and Critical business decisions and, as such, should 


peweile preserve of top management. 


For management is origin- 
welyonhired to control and direct the stockholders" (residual 
owners') funds and to maximize their earning power. Z 
Mivesunent declsloOnsmaness trae rem lw that siclc y sone 
Pye itramework for a company's future development. Being a 
mao aeterminamt Of E€ificieney and competitive power, they ema. 


5 What 


momeecetermine the success or failure of the enterprise. 
/memore, the ability or inability of industry to plan tor the 
orderly and timely replacement and expansion of facilities and 
amipment can have Significant impact Upon the Country as va 
mere and quite properly become a concern of national polieye 
He 3. Merrett & Allen Sykes, The Finance and Analysts of 
Bepital Projects (New York: John Wiléy G.Sons, Inc. , 19GS)eee.e om 


2 Joel ean. GCapegar Buadgering (New vouk] Colunbd ta Wnayens is, 
Pepe ss elo 5 )))\ > “pare l. 


5 Financial Handbook, 4th ed., edited by Jules I. Bogen 
iGiew York; ie sRomald Press Company, EVOt)> po. 27 a4. 





No country can contemplate with equantmity the failure 
of tts tndustry to keep abreast of technology. It de- 
prives the state of power and securtty and robs the 
Puerco CO); sememaevance tn living standards to which 
he ts properly entitled. When prtvate enterprise de- 
develops a predtlectton for antinques as tnstruments 
Ce eOduCE LON MminmEcaneerpecCt sooner Or Later to. come 
Weer Nude, Criveem@eaNccYrutiny Of the state. | 


DU GNGechimemunomNidely acclaimed Anportance sot —soume 
Mivesenente Ollecyeamancie avallability of Concepts and metioads 
Mune lOmianaoomem: Il tills area, the procedures frequen ly succa 
PMeinyeSinenumcaeetstOnseane adimnost Unbelievaply primitive.? 
The Managements that have thought through the basic conceptual, 
ich wer pTrOplems Ol Investment pollecy are= relat lve, few.” 
As a result of this shortcoming, many companies are unaware of 
meat Investment prospects, or deliberately pass them Up eLom 


ack OF tunds. A compendium of this problem 15 the situation 


Preemobhand, as pOlonantly portrayed by Merrett aids) kocr 


Whereas tndividual. . . tndustrves may execape. =). wea 

an tnadequate rate of growth, an tndtvidual nation ts 

MOL Li EhtS DOSTtLON. Of Mo important ww ecue inal. 
ts thts more true than Britain where. . . tnadequate 

Growlhn Was reached IStgnli{LCant PYrODOTULONsS = Vier ce 

commonly thought to be due to an tnadequate amount of 
investment. . . tt ts rather the quality of tnvestment 


whitch ts at fault.4 


1 George Terborgh, Business Investment Management: An MAPI 
study and Manual (Wash., D.C.: Machinery and Allied 
PO KGL IVETE Soe IOVS 1c Th CURES IUCNG) Foy as w.o,.¢ lilt 


Famous femilancd wi “aks ocymolr NONld by (ren cap7 var 
Budgeting Decision (New York: The McMillan Company, 1960), 


|e 
Le DONee NpetonmCe aD. XX LL, 


4 Merrett Geacpedcs OD mete 2, peed I a 





Terbergm fas suggested a panacean scenario at the 
Seomvomauc leoveleuuiienzane an adequate staff to search for 
Dime iie hit ONpOnuMmetes., Screen alternative solutions to 
Jimmie oticn ti EOD lem pertorm adequate benefit analysis, 
Timo MimeCrnrcct lS trtileation tests, finally rank and 
BaaonmMend SeleCtion Of projects in an orderly manner. He 
Peake omuNoumced “Or dudttine the results of decisions, 
MieecOnreiieelligent fLinameral policy, inclusive of a rational 


i 


Mitestilele threshold or CUuLOLL point. This eemprelwens ie 


MmeewoOOIMNUIS ssl e€SsSence, a precept for good capital Dudceting. 


Meena cavorepracetlced With Varying degrees of Skill, magn ubude 


—_— sore 


miCeweOlis  Suenecy epby most large manuiacturing firms. 

Sound capital budgeting means good capital expenditure 
Management, the very heart of which is the measurement of the 
investment worth of individual proposals.4 It also entails the 


use of defensible objective standards for accepting an investment 


. 
Miniwan Understanding of the economic content of the econeeptsum ar 
Ns has been Sulggestecdupy Some authonutat1 ve es OU RGeemed 
given investment measurement tool may not have the same connotation 
mo all firms, Transcending the method 1s the way in whichis. 
used. The choice of a method is apparently heavily inftlWeneced by 
the familiarity of management, or the capital budgeting staff, with 


ene applicatiomeot the procedure. This ddesS not assure, howe ae 


Pitt oie mMiitdewa Tie Dhinciples at the method are thoroughly 


lrerborgh, Cee Chang Di - Xe 


ZJoel VSCNNMeqeterryG ELEN rOductTt UT ty of Capital,” Harvard . 
y 2 c ~ . 
Business Review, 23 (January-February, 1954), pp. 120-129, pass ig 








understood. Consequently, the answers sought by management may 
be inconsistent with the rigid mathematical framework (and 
limitations) of the measurement apparatus management is using. 
iiss eeiven the Variety of conditions that may face a firm Se- 
lecting among investment proposals, and assuming an adequate 
yardstick for measuring investment worth has been selected, the 
iext COnCern would gravitate around the use of the yardstick. + 
That is required in the way of inputs, and under what assumptions 
and frames of reference should these inputs be acquired and in- 
Gorporated? 

Worle time proplenm Of acquiring, assembling (4nd are lane ism 
til ttap we wnpwes fOr tieminves (iment decision: Can) pec manuee Mem. 
Sse task, the peal dirrreulty 1S in the assumptionss amdesencems 
mnpact, Each aSsumption involves its own degree of uncertarne 
ade taken together, these combined uncertainties Canepucaue. 

a uneertaimey LactOr Of SUCH Sipninicanee: that 16 cannorsme 
Per ionally ignored. Some viable means of risk measurement 
would seem a necessary consideration in the capital investment 
leeision. - 

Having selected a means of meaSuring capital investment 
worth, and having grasped the intrinsic parameters and variables 
associated with the selected method, the rational manager would 


Scek a@estandana against whieh to measure the resultant numer fe 


IDean, Cimee Oe DOS lin: 


2 JA . 
Wavetd eRe lente tek wAnalyede in Capital Invesvment, Harvawa 


Bustness Review (January-February 1964), p. 95. 








wees oon,  Heremisines ome of the ereatest controversies in 
capital budgeting. What standard, and what should it represent? 
[eeelcECcCUrSlOncmimeomtine Labyrinth of theories of capital »eose 
Mimstructune May We weyond the jyob-scope of Some Capital 
miccectime Stam positiens, an appreciation of the relationship 
Petwcenm cost Of Capiéal and the investment selecticn process 
Meent serve to sharpen the financial manager's horizon and 
SMIueewnls Plleoting Gf the firm's investment program. 
The Research ODES aL e701 
LiCmpi Inlet mal aues tio Of Vtivis spaper. 1S 1) Ma Gouna ame, 
Mideihtabiye TLaeLtors govern selection of capital anvestmenec 
Pubs iaraiwe TOrtne=Daslce QueStion are: 
A. What methodology is best suited to the measurement 
CE weap leaves (Nel tawonr tn. 
B. Of what significance is the reinvestment assumption 
(CO @xvoWect apiess ewe Sieiitete eaten 
C, What conceptual considerations €omprise anwiny cs tiem 
cash flow analysis? 
Do How shoutd = visk and wnecrtaimty be app leq sro mune 
Pives tile Wears c Lee hOlmOROGCs:S - 


E. What is the relationship among investment 


SCike Gt lon scos a0 ile ap it ab mad ea plat lees tl Uleicnacns 
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ee 





Pail tac Lons 


Ciitcepapemencmorinarviy concerned with the quantifiable 
Soom Eecoploameulinmesement Selection. It is recognized that 
aeopeeltrG InVes tient selection may be influenced by financing 
Eousiderations and that often there is a leasing alternative. 
However, it is assumed, unless otherwise stated, that decisions 
Mmrinancame Mave becn made and remain constant.» The leasing 
Meee iiavivic IS eConsidered beyond the Scope of this paper. 

Also appreciated are the organizational and administrative 
aspects and managerial philosophies that often play a large part 
mim tiles company’s capital budeeting effectiveness, and fasiione 
Micrenyironnent in which the investment decision 1s evaluated: 
iiese COlsmderactvons will be interjected only where they weompllemenr 
mies central theme. 

Iie subject Matter is developed with the larve ges cantante 
industrial firm in mind, wherein the investment program is varied 
end the nature of the individual investment opportunity 1s complex. 
Wewever, the material supporting the research would appl, genera 
Bomeany DUSINeESS where Continuing investment is essential to suy- 
vival , 

Rie ecitiveers “ortented co the anvestmenu police naire 
and decision prerogatives of top management and the staff tasked 
with investment analysis. The interests of stockholders and the 
LC VOCE mOmmpTOSpecCtive investors are included wheneysuch 


subjective considerations enhance the discussion at hand. 





Methodology 


LiCwIMVCiMEOMEOt this Writer was to survey, by library 
Peace tie MiMmeabetcamous and often conflicting aspects of 
Mie culenlG cc lOGelolemand by integration, apposition and dit- 
fie Tenelawlon. derive mdecOherent, aquantitative framework for 
Selection Of Capital investments. 

LICE tA re pEOmlen sin the Organization and documenGarmon 
of material for this paper was the seemingly endless array of 
writings on capital budgeting. Many authors, in marketing 
Wihewide MOOlLemical views, seem to blur the distincetion between 
Mmpouncsismand principle. Another source of confusion was sene 
(utr iiEtempret hve mMaturewoL some Of the basic termimnolos.. 

heme anenine “pie sc leered babi ioc apiies) Cieam atc ibe 
oe widely acclaimed authorities on capital budgeting provided 
feeormidable and fairly homogeneous reading base. ~ To then 
extract an in-depth coverage on the narrow band of capital 
Bimaseting planned for the paper, a matrix of tables Of comtcn@s 
Helocduse Nenu tle Meadinp base by relevanee, and prlorime. 

Onegai ad eon 

Chatter MeknmrOvldes sd deseripely>c said wey diatidedige 
moss SCClIOM Of S1gniticant Investment wortn Measurement 
techniques available to management. From the contexture of 
mies emeasehoGe LOE r nc mlcenannedl and COneeptu dw aaspe cr. 
CietiNeCmn cMenicmme ciiods waren Introduced and examined) = O04 pwars 


BiCUMOmc iii teames lsomune ecvaluatton of the techniques wim 





Too mele NeliiommericC-OL=moncy concept. Pursuit of this 
Majeure leads temmrercOMpatrative analysis of two discounted 
cash-flow methods. Innovative methods of recent Sei 2 
Mmiciluaccd as a Sequel sto Che Dasic theme of the chapter. 

Factors eSsential to the use of worth measurement 
POcCm@omaimemEreatcd Menmacively and descriptively in Chapter 1 ie 
Procedural theory 1s followed by discussion of associated con- 
ape oUCimasmaigrerentiatz,on Of Investment returns, imine, 
oes tmie inplications of taxation. | 

Chepeen meh val zes risk sand UneGertainew, tne: tle vt habe 
Mormoamilols 8Oa tne @asn-1loOw process. Risk identifications 
hollowed» iy Metnods Of risk Quantification, and applicdadtionete 
improved cash-flow forecasts. ; 

Timed Ge i y —solle seomy on taleia models are presented 
aceellustrate the mature Gi a welghted cost Of Capital pind 
SOnposite fate 15 tien put forth as a postulate in investnemr 

. 
mole ct 1 On. ; 


Chapter VI summarizes the findings Of tine  S clic) aeanne 


some ludes “the paper, 








Cee e LER Ll 


METHODS OF INVESTMENT WORTH MEASUREMENT 


(iP thew rece wmorewedi ching altermative investments, te 
Pec oociulal that the svarious proposals be evaluated as nearly 
Pep eosstole Ol a Unltorm, Comparable basis. Quantitative 
methods provide a means for organizing the normally complex 
mass Of data inherent in the investment evaluation process. 
Pmemeanpplicd= ii proper perspective, they provide an explicit 
Beaaotre Of relative worth of investment opportunities, ebvil- 
ating considerable guesswork from management decision-making.! 
Miele wa measure Of the economie worth of an investment normally 
monot be the exclusive evaluative factor in the final decision, 
meesnould play an important part in the majority o1L investment 


2 


puoposals considered by the firm. Loguealily = tives meade linemen 


investment worth that leads to a maximization of profits 1s a 


Valuable aid in investment decision-making.> 


Judgment of the total selective process of investment 
proposals is involved in the selection of data used in the 
analysis, (such as revenue forecasts), in the estimation of 
Project life, in subjective probability determinations and dn 
tRobert G. Murdick and Donald D. Deming, The Management of 

Capital Expenditures, (New York: McGraw-Hill Book Co., 1968) {7p 2 wose 


Bierman ich po NRC ie Co CTE. ND sled. 


ST bid. 





10 
the final decision itself.} 

(iiecweiah, aemimom De COPNILZant Of certain implicit 
assumptions which may or may not be evident in the analysis 
Tecmo ns Ouse xXkaipie . tne —cOSt/benetit Comparison Of two 
types of conveyor systems might assume: 

ieee seme Nien acme maGitdese alt (dit te tent se Octo. 

eee ere meio iNuinimspeeds Mut dit tereme "smced 

COLMe eh S ele: 


Ae tile same COSTS: 
Dee ebtecmc NiemeO Ss Ga 


Wome nerceiemlves Sand Operarnonal COS ts. 
Thus, a method of analysis which compares only 
APCOIULeG T©OS~TS OF COSE Savings implies that all other 


a i Ue lees ie ee S S.-C ne 


mietors remain the Same. 
milleryst must first establish trade-offs in ee Or tine 
werieples being compared. 

Dnuseetne Method requires the Miser towapply =) Vd ome. 
©O process an understanding, if only rudimentary, of the prin- 
mbes and assumptions underlying the applications. 

Methods of Analysis Indifferent to Cash Flow Timing 
may oack Method 


The payback method is a simple, easily used and widely 


practiced quantitative method of evaluating proposals. It gives 


IMurdick and Weve enc Deemer iens Pan OS O4 : 


‘Tbid. p. 64. 








Jai 


ai mnve! OLmycaicmrequired for cash benefits to pay for the 
Sost Of an investment. 


Payback period = total original investment 
mwmeragve J©dSimpenelles mer. wean 


Or; 


= total original investment (net) 
average profits after taxes and depreciatiem 


For example, if $100,000 is to be invested in equipment, 

$20,000 is required for working capital, the old equipment 

itas a Salyage value of $5,000, profits after taxes are projected 
at $15,000 per year and depreciation charges will be $12,000 per 
factdre Cne a@rter-tax payback time will be:1 


Payback period = 100,000 + 20,000 - 5,000 = 4.3 years 
15,000 + 12,000 


© 


It 1S surprising that approximately one-third of the largest 
maustrial corporations in the United States used this method 
Puce Sole apprOaciesor deteCrminingsrate On re tlie. cicmaniet 


Moe 1t C€ither alone or in combination with otmer methods,“ for 
S 


feemias “three Striking disadvantages: 
1. It neglects the time value of money and capital 
addittons. For instance, tn the above example, 
Lt non VES mnie BSOMeN eT OID) 7OmGC Sime e (mmr jemi ae: 

IMQGS ORS re Nalin (high wi) (Xela One 


2. NO return on investment ts derived to compare wien 
the cost of capital (or an assumed cutoff rate). 
The resultant time requtred for tnvestment recovery 


1Assumes an investment credit aApainst amcome tax 15 MO) Tie rucem 


2Bogen, COmCIOce. Diegace 





le 


ts useful for compartson with some arbttrary time 
pertod set by management--normally the economic 
Life of the asset--and itttle else.l 


38. There ts no constderatton given revenue Beyond the 
pay back nertod.¢ (Assuming the project tn the 
example generated a per annum return of $15,000 
(OD wieVemmrcarc we t> WOULd De equated WttEn tndty7. 
ference to another undertaking with the same 
Tht Eea Ona put a return of S15,000 for eran: 
years. 


MOC citi i WecmOm eli Ves tMmenus Sich as EnOScm in 
MommtlGcaily unstable areas, payback period can be used to 
mocueate felative rask and, hence, provide management with 
Bieaddaltional anfluence factor. 

GecerpemlcmbOren States that as a device, the paypaen 
pemrodMdoecS not tESt profitability and 1s Seldom a testyor 
mara LecOvery, He concedes that 11 does credte a precio, 
Peeve arte attracttveness £Or projects of similar Character ere 
Hemuriner Classifies it aS Crude and fallible and staees muna 


5 


itmeciiioent Management Should seek Something Detter. “Retareams 


Return on Investment is equivalent to the reciprocal of the 
payback formula. 


ROuCi sone Tive omen t= haved a mom all iicl meds mn melleded ts 
total Grivpinal tives (memimmeme =) 


Oe 


Cach- tf heweromunmedtee nr Faxes 6 ave aped. pil Oil esmrae tom 
taxes and depna ceiac Lom 
total investment (net) 


Rogen, Orme ik Wa. GO]. 


James T. S. Porterfield, Investment Decistons and Capttal Costs 


Che Cn@odmeimeas Nelacmsbrent1ce-Hatie. Inc., L965), ps —2ie 


>Terborgh, Oyo ibe erm oe 0) See 








des: 


SOM AccouUmeaibsr Se Cross investment rather than the 
MeL wOmlTcectlVeuMetm=investment Lor replacement sanalysis. The 
iiteeresnetlects salvage value and may or may not include re- 


(iemauleGosts.  AlSO, time aecounting practice Of uSine net imcome 


Mimeteommuimnerator Teauces tire apparent return, as indicated below. 


LeeUrn On InVves tenia RN DrOtits after taxes (averaged) 


eTOss amnvestment 

Pei tiie payback method, mo adjustment 1S made for the ime 
male Of money. 
Mice cecOuUnting or Average Rate of Return Method 

Dipicmine nod miss iseanoy enOmcliihy slo" De nee Ore eiiemou” 
meamecest industrial corporations as their only approach, and 
Byer ONe€-quarter Of them use it in combination with other 
methods.’ In this Metnod. the average annual eCarnlnes woven 
mac life of the investment aré compared with either the average 
fiemcne imitial investment. There 1s considerable variety, an 
ejais interpretation Of ‘average Carnings ) and inves tmemiumny 
meus USine this method. Although this technique eivcseagiaee 
meereturn aS a measure of performance, it does not take into 
mecount the timing of money flows. 1t, therefore, provides the 
mame rate of return for projects with the same average earnings 
and investment, though one project may give a much more rapid 


5 


mec Ot repaymene than the other. NEON, ees aie sclaie 


IMurdick and DLS IU ey eee Gee 10) Sagns ie 
2Bogen, OCLs Oe Li0s 
STbid., p. 23 


1 





14 
Smilacis ted TeLUlmmomermyes Lment'' and States that when calcu- 
Parca Onetnhe Initiaieinvestment, it will always understate 
the true rate of return as found under the discounted cash 
flow methods.! It Pwoneombne time value Of money and assumes 
Protits are fairly constant. 
Aime xan Cuca omneknod assumes al Investinent or 
Ho,000 £or a machine, a requirement of $5,000 working capital, 
and an expected after-tax profit averaging $2,000 per year over 
Micmrive-yeagrelitc of tire asset.¢ 
Average investment = $5,000 + 1/2 (9,000) 
AVemicemidlewor LetUirn = averaseudnnialeneu. tucene 
die GCG ikaNe Ss eg 
averace investment oveneine 


ene Gh iia 


= 2,000 = 213 
9,500 


lt 8as to De moted that had the ianvtial inves eileimteoeen 
Hsed instead of the average investment, the rate of return 
would ao been approximately 14 percent (2,000 ; 14,000). 
Sener Variations are possible by using only the investment in 
miemiixed asset, lonering the working Capital. 

Hime wad jus ted etiods 

Several methods for measuring the value of an invest- 
ment have been considered. None succeeded in bringing the 
timing of cash flows into the analysis and some failed to 
POnsidereereminvestncnt lite Imendiscussion wil iow Sbuiiieee 


tRobert N. Anthony, Management Accounting: Text and Cases 
CVclieedmemiionevood, Illimneis: Richard D. Irwin, Inc, , 1970} 5) poche 


éMurdick and Deming, 20D mma een D. 702 
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Meactires Of Investmene worth that employ means to evaluate 
MicmeEmIine Of Ehewimvestment. As a group, these are. known 
Pools ecounted asim lon measures. However, before present- 
Hi wi0cn wal Cxplalatwon 1S Considered appropriate as to the 
PieMewOn Ikebe steamasthies COncept Of present value of f£utuie 
Mies Ou Ot whieh sane UEnLlized in the discounted cash 
flow measures. 

MECC enrc ec myc tOGgay “Call De WOrT MONG thom 
moma necelved ssome time in the future. There is an ailepged 
psychological phenomenon known as the time preference whereby 
People net rain trom Consumption and loan the unspent 
momey tor the interest it will earn. However, disliking 
Postponement OF GCONSUMption, these people will only be sin- 
fies dneoude lay Spenaineuby Iltenest payments = suttlelenimue 
Boensate stor the disutility of the delays) Normally, tne 
bbeher the interest rate, the more consumption they will be 
mielined to eet sawes ipl ede ie ee wets eel ec eee nc et 
memmaavout Capitalistie process will necessitate preater me, 
meen than a less cCapital-intensive process. Time 1S money, 
Mime m Onlcci mmr OcesS ki lizifoeresOUrces shor sa onger 
Bem Od Of time, must be Commensurately more productive.” 

AMDOCS OM fOr whe Greater vVallle ChPEne onc scme 
dollar is the risk involved in the future dollar. A sum of 


money promised at some future date is by no means a certainty-- 


William J. Baumol, Feonomie Theory and Operations Analysts 
ea come iebewood ClitfseeN.J.; Prentice-Hall, Inc. ,1965) pete 
Di Garo | 5. 
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SewmmmoncouUl@eMmenmvene., 50, In addition to his disutility, 
the lender demands interest as compensation for the risk he 
MieiTomi Nl making sere loan. LEMS 6 GRO joe SeS se discussing 
time-adjusted investment-analysis methods, the rate of interest 
fomwecos: to the borrower) will be considered an expression of 
@iemlender' S Lime preference and his risk consciousness. Ptisns 
Peo WMNedsthat the borrower will seek a réturn on this loaned 
aap vedi siiat will-exceed 1ts cost. Any delay in the process 
(peeoiudiilew added "cCOStseand, Hence, require additional return. 

Pieasinect Lona) Trelatlonsnip Of <a TUtUre Siumeoe jmonc,, 


Poticme  cOmtne present dolar 1s.expressed@as ; 


1=n 
— 
oe Cis 
1=1] 
mere € = Original investment (present value) 
Ai = proceeds for a given year (cash flow) 
ii EaeewonmeOhoolmn a liter cs Gut cdils cOliMitm ees) 
i = -) Cat ae ewes 1. 
Here 15 (the Means of calculating the presene, valve mem 
any future cash flow. The total present value of a series of 


anpuirc cashethows 1s the dlecbraic Sum of the present val meemou 


i 
tod) ae itice poll ts discussed at. length 1m Chapvemommia, 


anrae \ 





ey 


Crmrncy dicen ccelmes did OULlays, The expression n is the 
image MO (CONMOMMCmmet mods 1Or the rate of compound interest and, 
Ei WemOme,  Tenpesemesmalscerete intervals of ene, Tables wave 
maiwraple £01 COMtumuUous “eOompoundine as well as discrete com- 
Bouicdincewhich greatly “facilitate the use of this formula. The 
Pomenmietheal terminology will be used and further explained an 
mre ensuing discussion of time-adjusted methods. 

tice aDovemtornila sis Validwonly when thewetteer mc 
mrbeuest Or discount rate remain conStant during the 1 to Nn 
pemtOod welt there are changes in Gate, the present valueumuse 
MemcanMputed in two Or More Steps. the future sum 1S “discounted 
baeiwat the Tespective inte est rate to the time when the dis- 
ment rate changes es then, this value is discounted at them@mext 
hate, and so on. ¢ 

The Yield or Rate-of-Return Method 

tice elidminetitocdmalS@liss eC siictce a iic tcc temo cere Im 


value method to follow are different BiOeC Oca es 1c) INO GIs 


counted cash flow technique. Both methods are based on the 


C = Ai - 
CUE) = 


merthe compouncine period 15 Yess than a year, for 3nstance, 
Vey UChr cmeatnel) the colpound Patesot 1Nteresty ys sinust 
DeTadjuseedeamethic formula--1m this anstance to 1/4 


mmc tramiliar formula: 


a 


Porterfield, Con eee nolkDae oe 
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Diromealat LOhmenomiaecdmine che yield method to solve for r 
Virememrns tic mbineiemcast Of Che investinent, A,+.+An are 
Se cimeehows Inetme wycamoeanidicated by the subscripts, and Fr 
Pointe Or Tretlnmmon inves tment, the ob)])ect 1S to find yr, 
Pea wolot INCL LON between EhNiS USe OF Che basic formula and 
MitemOrmlct Pprescntevatuc 1S that in the above method ne 
Pmecrcstmrate 15 assumed. in the met present value computa- 
moi toe the weaphted cost Of Capital for the firm, and the 
Paatdon 1s=soOlved for €, the net present value.)? 
imo olw tic homme chic yr1eldemethodaeelic mn Iam toe 

pmelySt 15 faced with aseries of terms. The equation 1S run 
Mimoulcieiterations Using assumed values for r until “the piehe, 
imi Side (present value} equals the left-hand side (tne Mivese. 
Memt Outlay or cost). Raymond Reul proposed an alternate pro; 
cedure whereby various discount rates would be charted against 
fmmermresultant present values. @ 

* Whatever the technique for solving the equation, the 
result is the maximum interest rate that can be paid for the 
@epital employed over the life of the project (investment) 


, ; 5 
Peeeout iIncurring @ loss. 


IMurdick and | Dike qnaL yal se 5) Monel ile (eh ee. nome 8) an eo) 
‘Raymond I. Reul,"Profitability Index for Investments, "Harvard 
Beeaness Review, AXXV, No, 42 (July-Aueust, 1957), p.~ Lhe. 


S"Return on Capital as a Guide to Managertal Decistons," 
A erOnmemeNsc@ciation Of MecouUMbamtS — neseaven Repore 7 so 
News VO eWecenper. .l959) ip. 37 - 
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(icwdweeomtimrratc that “equalizes'’ the two sides of 
SiemcdMaAcTONn tomticmeate of return for the project which is 
Mice CONpdal dy lemmomuine weighted cost of the capital used 
Peeves prO|;ecCt (Omma mone Subjective cutoff rate adopted by 
Management). Whatever the standard or cutoff rate, the profit- 
fpilitysOLythe prospective investment 1S judged by comparing the 
Sonmputced rate with the Standard. For example, if the computed 
mwecr lS 15 percent, and funds can be obtained at 10 percent, 
the investment is judged profitable. The higher the rate of 
Pamiwe relative to the market cost of Capital, the more profit- 
able is the investment./} 

imo metled  Canmpewised tO frank projvectsmand stance 
'"so/no-go'" decisions; however, it has a limitation where the 
choice is between mutually exclusive projects. This matter 
Pee be explored after a diScussion on the other time-adjusted 
method, net present value method. 

Pliiewtcm Present dlue oT Presenen ome) seued : 

Pubemeeie sy 1c ld aie bad Bila ile b present Value Lecunmaie 
is one of the better methods of investment analysis because it 
meer oniy takes into account the time value of money but also 
peeovacdes the flexibility to reflect depreciation and taxes as 
required when required. The present value concept entails dis- 
Eoultine tuture costs and revenues in order to compare the presene 
lGerald A, MOG ome (ieneget bal Buagering CONLrOVeErSsy = Frese se 


Value vs Discounted Cash-Flow Method," Nattonal Assocratton oF 
NeccoMmuamre eat terd¢n, {November, 1961), p. 2. 








20 


Voter Ot SPIE Rem emet tts With the present value of the investment. 


Pimmetemict prescmimuarme Of the benefits does not exceed the in- 


Veotemtn Ene InVesunenc Should not be made.? 


Pic wiMcChwiMmrecmor Cie DrOCeSs are as follows: 


ieee eCUman app ropriTatre twiterest (discount) race. 


@. Catleulate and estimate cash tnflows for respective 
CE ici cCe rua Gcamudmieciamas 6a Min~mum, tnelude : 


Cue CC uaoueeh CCL (Sitetd) of deprectvacion. 
DrameCGGh 2Gruings, after tax: 
ec. restdual asset value at the end of the 


economicltfe, wnelustve of salvage value and/or 
AUEDCSLELON (COSTS: 


DECC LCULALE (nd, ESttMate che CGS OutyT lous (ra 
PC VaemaLartup COSts and Other UnNtttal Outlays yeas 
well as subsequent cash outlays for the year they are. . . 
estimated GO occur. 
4. ind the net present value of atl tnflows and 
CUB UGWUE NDYRGtSCOUNntIng Chem at the selected =rare wer ie 
present value of the proceeds minus the present value of 
the outlays ts the net present value of the tnvestment. 
Dew Magnitude Gil the Met present waliwees omy ccmaouam 
Mocdieation Of the relative worth of mutually exelusive proyects. 
S 
Mim cCOMMended. aGeept,/re|;ecet Chiteria 1S Zero,  LiNiS er Mosc 
maae pendent projects with a present value of zero or above are 
@emoidered acceptable for further evaluation (as may be pre- 


eeribed by company policy) and those with a negative present 


mee are norlally dropped from further consideration. 


+ Murdick eunvcl Dlembbinue << eyelee (een rere) e yale 


2Steps 1 MinOMeMealso apoly to the yield method, except tian 
Piet. teammate Selection 15 trial and error ratier thanga 
CONPUUCCMNVCInIce SUGH asuEheetirn's C€COSt OF Capital. 
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IMC metempmescit Value of an investment will depend 
Tm McmnatC On wmeenes te uUSed, the present value will change 
Pcie miltenestuimtemenanges, An investment may be feasible 
Teenie OMe rate OLwimterest, Say, 10 percent, but unfeasible with 
Meete (Oil 2 eT eccitem NOtMally, a firm will either have a det.- 
mices rate applied to all investments, or, less commonly, vari- 
ise nates dependine on the investment ellassitiesicion - 

Wier nes Mie, diWemon sal Investment. dis tient mins 
seu ivyed C€OSt Of Capital, may be described as the maximum amount 
Hicemtrm could pay tor the opportunity of making the investment 
Panolemexperienmcing a loss, Thus, the computed present value 
Meo DOLCNtlalwcapital gain from an investment opportunity, 
over and above the minimum required return on the company's 
eapital.  dhis Capital gain will materialize if the expected 
cash flows materialize.- 

Mert nome uke wene olor? Capieer ty 1ilae <ee almpic m Ustad 
to rank either Mee Wael exe US hve Dp ROne GUS m Oi sr Oi) cess maaiiaes 
ecemoat mutually exclusive but that do compete for available 
mamas. ihe profitability index 1s obtained by dividing tre 
Meccent value of the cash inflows by the present value or 
mime Cash outflows.” Aneexamoles ot Wine at lone + slic iiice amans 
lAdjustment Of Gaees te compensate for risk is widely jpmaeulecd 

but theoretically unsound. See Return on Investment v. Cost 
i Capi ad aiieenapeer Vv. 

¢3 ierman Sim oMNat NOD. Chbss, 04 2. 


SAnthony , eC. Ps OS /. 





bes 


ele eticwedcc & eid Helene” 


PliGiitcspeGCmumenent Nas the following data: 


Initial investment $18,000 
Sie) Val Gc meee LOS years 
Disposal value $ 5,000 

2) Dep Go ered alton OO vie am 
Inte res tin ate 10% 


Peco iien aber Onmene Cantal inves tinene 


is U0 5,000 , = 16,000 = S000") 5 .355)) 
(ees) ay) 


16,072 


fis V=present value (PV) of the cash flow [See Table 1} 
and C=PV of the investment, 


aie) insleteait dal ede yee a) TiC CX soy = 23,390 = 1.45 
6 LOR TZ 
A Tevhiegerinel in cls CNleitem  V G6—  \ oN Grc4es NOt 510 
C 


If two proy,ects With ditferent service Vives Bae soem 
Seoared, they must be compared over the same period of time: 
ime comparison will necessarily extend over multiples of the 
ete Ol VCC MUMS lt tne SerVlecs lI fo .ct some prey) ciel. 
manee years and another is four years, the comparison period 


fet be 12 years, wath replacement occurring at the respective 





IMurdick and DSS NOR Mole ce Grelraie San OlOy em af ices 
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teece om One ce ummecervals. “The present value of costs are 
Sonmaned | 1iplymoewenmat both Machines perform the same functions). 
iietmmerenaveTaceucostspet year Over a Comparable time period is 
SVUpUEec ein presenuaworen collars for each project. Selection 
is based upon comparison of these average costs. 
Presciem diulemancgeyrteld Methods Colipared 

Vinci ewiemiiiivestMent WOrun measurement procedure smalter 
ace tOnunlS point. méeéather the present value nor the yield 
Metmods could be dismissed Pee eee ee incorrect.’ If identical 
iacsuipcions are Made, {1.6., Uniform rate of discount forvall 
mueurewcash fLlows and reinvestment of GCarnings at a certain 
aorimite rate), the results from the two concepts should be 


: Di Savecashetlow pattern. or janganvestmenmt. 15. cones 


maentical . 
mencutonal (1.€., Consists of one or more periods of cash outlays 
Bollowed by periods of Cash proceeds) and the cost of Capiealis 
Mercadeacea GiscouMmt rate, theryiceld method will “@ive the same 


S 


meeccpt Or  teyect’ decisions as the present value motnod 
Inasmuch as this cash flow pattern is typical of a majority of 
imarestments, the generalization that, in practice, the yield 


and present-value methods give the same recommendations for 


; 4 . 
Peaependent investments 1S acceptapdle. FOR iis talece cleus aikevac 


maned., pp 72575 
“Bierman AV T\Gl = SN Ie G Ey cele) swe loo gues 0) Ae 


Robert W. Johnson, Financial Management (Boston: Allyn and 
DCO miner mmmc 02). 5.2 1).. wl./ 6: 


4Bierman and Eicher (OM) iegaeme  D. O5 








aS 


method will give the same results as the present-value method 
seo ds CNe sadeemormnciScOUnt at which it 15 appropriate to 
discount future cash flows is the same for all future years. 
Gaven this condition, the statement can be proven as follows: 
imcer etre present-value method: 


V= A A» An 


(1+i) Cae a aa 
eomeme DOTdGerline proj;ect 1S one where V=C, or V/C=l1. 
paier the yield method: 


C = Ay A An 


ee, 2 Bo 
(itr) + (ltr)*+....(1+r)® 





and the marginal project is one which has a rate of return just 
faual tO the market cost of capital, where r=i. But when V=€, 
mt tollows that r equal i. 
However, 1: tne rate of Interest Varese coms, canere 
Tae despite the fact that this pattern variation 1S comccer, 
anticipated, the two procedures cannot be used in a way that 
’ 


Meebl give identical answers. For example, the present-value 


mormuta Can be applied when the market cost of Capital dis 


epectecd to Change from year to year. the formula reads: 
V = Ay A, An 
Citi) + Ci+i)) Citi9) SF  eaeere (1+i,)(1+1,) ..-(1+i,) 


1 
WO ac ke eomneme das Dal) 
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terre INCH iemmorcnDOsSible in the yield method, where a 
Dri Semiete SO t= ncn ion GOMpared With the cost of capital; 
fneiotc 1S NOwOmMemmalket rate 10r a basis of comparison. 
incentive MOst Celemaltties, there are exceptions to the aule, 
amd Given the vagaries of financial practice in the business 
world, it would be unlikely that the two methods would consis- 


2 Duirerences @inethne resules 


Zmmely yield comparable results. 
moovldced bys tle —eWoemethnods under Certain Conditions are dis- 
Sore deunde, Nespective Subsections farther on in this Chapter 

Micwnieeciantcd se ondmeOnecen tual aspecteSnOon Eile ws mmece lite 
Peele utodeane less “error-prone from a user Standpointetnan 
Mmemmore dittheult calculations and complex procedural rules of 
mien yield technique. 

Meme Gtaraidroyvnesmolainly State pretenence =o 7 mmime 
Tmeldenctnod., However, atter conceding the “decisivevadvancage. 
wie vol’ gor the present-value method “inwcertainsspeeram 
applications," their nrererence appears Nightly sub jecrin crmmeiesmn. 


stated ena 


waeed., op. 9. 


2 
Pol’, Op. @Ctt.g*p. dil/. 


Merrett AC oesen OD iC? Lem DD. eto a toe 
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(1) Yield ts a more useful measure of profitabtlity 
when endeavoring to assess the return offered for rtsk- 
CeGrUng --Gurguemanererurn per untt of cCaprttal outstand- 
img tn the project per untt of time ts essentially meas- 
uring return_tn the same dimensions as risk (time and 
OT Uw) 

(2) Ytreld method, despite tts being...more complt- 
cated...ts more eastly understood and accepted by 


bustnessmen.. 


(3) The yteld method has the advantage of obvtatting 
needless dispute about a firm's cost of capttal. 


The involved discussions that follow in the book on 
PiemacGaptatlon Of the yield method to offset its disadvantages 
Mmpeoined more as a Getense of a cherished institution than vas 
fimonTtecrive CValvation. However, ome assertion concerning 
ime eever, [omepreterence did proyect as redlistic iImnsiome 
foeeen is dlseussed later in tne chapter. 

ire present-~value approach has a tendency Gomnceone mr 
Saermumerical Siepniticance of future cash flows with the ae- 
mecds ime) reliability or future forecasts, That 1s > tiewmore 
distant (and UnGcerieaill) Lie partleulamieasin low (Cn cesi ales 


5 Of meouts ce 


@iespresent value factor applied to the cash tlow. 

mem imvestment costs are comprised almost exclusively o1: large 

initial outlays, this rough compensatory aspect would apply 

essentially to subsequent revenue and operating cost forecasts. 

this line of reasoning conflicts with the W.A.A. Researen Répor? 
oOo ne. Ce 04s Risk is drseussed Tne Cnapter ave 


-See COStmcnmmeart cal, Chapter V- 


Nattonal Association of Accountants Bulletin, op. ett., p. 64. 
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Hii wOuschVatlGOMmeaecemioL tnter that the use of present-value 
Cceceunt LAaCtOlomiiiienlecad tO a COrrect Or appropriate allow- 
MetccmEOTNUNCertatmityewsin Special Situations where this tech- 
Poaiemls Used tO ddgust for risk, the discounted cash flows 
Wowhasne reterred tO as expected Cash flows adjusted for risk, 
tmeceDrescne ValuecS;eand present-value discount factors would 
imemeniave tO be applied to the estimates a second time. 

Mimadvattiaremor tel wattriDUteca to the yrela  prececalme 
Peed bele May De ULilizea without deciding om the cost o£ 
mipitial. wheneas, the present-value method requires that the 
Minne oe Capt idia De incorporated into the formula. While there 
/mesome  suransient advantage to being able to proceed with time 
PaianesOr COMpPetitive (nonm-mutually exclusive) projects. the 
meinenmt talters in the tace of the a@ccept-or-reject typevor 
mwestment decision, ihe yield of an investment must be Com- 
Eeieea With the cost Of capital. thus, the cost of Capitals 
no less ‘important tO yieldethan to present value. alenougnmae 
emecrs At an Carlier stage in the computation Of the latter.“ 

IUNeies Ghee a ia eheyene ie ence tego oc ienulsies 4 O1y Secs 


Sepcircumstances, Under which the conceptual nature or one 


Metnod makes 1f SUperior to the other. 


Bierman BUEG, SAMMI, ) Oia guane tee haan) 8) seas) 


PH eae ieee yIMMEGE OD ake? Ce Dins 20 On 
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MMEUeasexclusive Investments 

Essentially the yield and present-value methods answer 
an oo rCntMUcCSElOMcemm—m~t ney 1ecld method seeks to find the maxinim 
Mienore Interest ae Which project Capital outlays can be recap-_ 
MinmccmDy Pproj;ecercaumanes =. Ihe present-value method asks what 
mow Could be invested im @ given project so that planned 
muopecescarmmings will equate to Chisamount, with interest at 
me Markee rate. 

Fem iS Gk SUnOnIS MO NCheNethat Under Certain Comal rom 
the evaluate the same projects differently. In the absence of 
capital rationing? thise pehnavion would noe be Se strouplesomes 
Palomo sas ws cilenere properly dndicated profitability however, 
in many undertakings, a choice must be made among mutually 
Passive PEnO)}ects, Such as a Lactory Site or a £Lleet sor vequap. 
fent., tt 1S Simply a Case of One OF another. But a measure 
Meminvestment worth that does not Jead to a correct eno1lee can 
De a eenuine liability. This can be demonstrated by a numerical 
example.” 

Assume a chotce ts to be made between two 

projects, each requtrtng an tnvestment of oreo On 
fhe firret returns nothing the first year, and 
$4.00 at the end of the second year. The second 


PEtUlMe SOO mate Lie End Of Ciheuners (eyears sang 
Cold Omnomeenmerid Ont (Cie eseConma. 


i 
Wolilachk Op weCcLt. , pa O- 


ae used here, rationing applies only to the logical selection o: 
a single mutually exclusive project rather than the usual conno- 
tation of limiting selections to a few prime candidates from a 
Pijommecompeti tive proj, eces:, 

J. Hirshleifer, "On the Theory of Optimal Investment Dectston," 
The Journal of Poltttical Feonomy. Aueust, 1958, 348. 
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THeSeCVeGnaitrons are Summarized as follows, with the 


PEeMuses LON IndleGac@mmena cash outlay : 


Time 0 1 2 
itelstexcie © JI al 0 4 
er OC Citewe ier = | 2 1 


tierce yield method, the rates of return of the two projects 


2 ile 


tl 


[2 1206) 3] (ee tel nee percent 


Pio) eres I fi.4 pereent 
However, Under tne present-value method (assuming a cost of 


Popo: 0s percent), the ratios, V/C, of the twouprojeeus sarc. 


le 16 Sie SA! Syn 


VEOirecGur... 2.64 

Pies tworemethnods Obviously yielavdtiterent sais Ciclo 
eae Dac proplene a leleariy Uunaecep tape Si tliat Ol shor sam tian 
mat Cam,accept Only one and wants the more profitable cnoice: 

Ins exanluning “the iumplreatrons Of he two me tno dormeae 
Gan be conclusively demonstrated that the project with the higher 
present value and, consequently, the lower rate of return, 1s 
m@eesuperior investment. 

Neculmmcewam Lntenrese Fatevot 10) percent fon sOpt rome 


and borrowing on the projected earnings of the final time period 


for the benefit of the intermediate one, -1, 0, 4 can be converted 





Sal 


Ot. / +), i Mmnidcmstotracted from the final period, crediting 
Bice mecwmedlatempemuedewith 3 = lol, or 2,73). 
ODO ere crobtaincaghy. losing the 0.73, 
moomoo i. 2, leeeiiemract that wealth has to be lost to eet 
moneontron | to Option MT demonstrates the superronity of 
woo 1 even Chowgn thesrate of return of Option II as greater 
moo Onuion 1, Thas example holds for interest rates wp £o 
50 percent.? 
Doo iiiihat redseninig, ht ican be Shown that whenever 
mer ewo Methods rank the Same mutually exclusive pro;ects in 
Mmbeseremunorder, the present-value method ranks them im anwouder 
march, assuming rational behavior on the investor's part, leads 


woe hicher profits” 


Stile reason DciIneg tnatc “Chey 1 el icemlet nord 
Mmetlects incremental cash flows. This comparative advantage 


Smee Dest be allustrated with an example. 


. AAD Ie eeZ 
COMPARISON OF INVESTMENT ALTERNATIVES WITH INCREMENTAL CASH FLOW 
PEN hielo 
PRO yeeu Prey eum: 

Outlay $10,000 $15,000 
Proceeds LONG 17 ou 
Cake nce eee) 
Noe ne 20% 18% 


pormree: Bierman and omidt, Op. etb., Pp. 3/. 


‘rhid., op. 348. 


2 . 
Io NIAC Ononee 8Grlt map... ll 
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[RewGwittemencesineoutlay fom the two projects in 
Hable Z is $5,000 amd the respective difference in proceeds 
is $5,700. The return on the incremental flow of $700 is 14 
Mereent. Yet, taking the investments as a whole (ignoring the 
mienremental cash flow) the Smaller investment would be chosen. 
When only the yield of the entire investment is considered, some- 
mine important 1S Left out--the size of the investment.* Cane 
Baie tO, use the data in Table 2, the yield on a $10,000 in= 
moeeene 25°20 percent, Chat of the alternative 1S 713  pereeneson 
we ,000. But if the cost of capital is less than 14 percent, the 
$10,000 investment is inferior despite its higher yield. Again, 
Maas assumes that a choice between the projects is mandatory. 

This points up a disadvantage of the yield method. 
meorder to determine which of a pair of mutually exclusive 
Mince stments 2S preferable, 1£ is necessary to compute the yiela 
on the incremental cash flows. If there are more than two such 
mevestments im the running, they must be systematically evaluated 
femeonparcd, pair by pair. The Superior alternative Of tie wigs: 
meer -OLt is comparedwith one of the remaining alternatives and 
this procedure repeated until the best of the lot is apparent by 


mis pection. ; 


Bierman AGM oMienCtnOmiae Caw eo 7 oo. 


‘Bierman and SMEs Sees Eh WO cag tell) 
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hie tel ds erie and NOon-Mutually Exclusive Projects 





NOSE Bau Giemmetce On capital pudgetint concede the 
PibcirOrilty Of Umempreseme-valuc method in thé special sets of 
weceuMactances described above, (where they allow that the cir-= 
BE istances CXISt auealijemand Chere appears to be little disagree. 
ff'etemas tO the relative ease with which it can be utilized. There 
mone advantage claimed by Merrett and Sykes for the yield method 
Pmatetrecated aS an aSide by Porterfield and Bierman and Smidt.? 

UNMdecrVaveGcanltalerationming policy Where projectsmarvemion 
Muetaliy vexcelusive, but are Competitive, the present value 
feoswrement Of worth does not retlect Che influence of risk. 

Mitts Matter 1s illustrated in Table 3 which shows two competitive 
es iment pROpOSadlswanGd wale silercmental casi £ lows, 
TABLE 3 


COMPETITIVE INVESTMENT VALTERNALIVES. = UNEOU AteCeote 


S 


Project Annual Capieal Ing aete NPV Yirela 
Casiiael low Cosi at 8% 
A $100,000 $502,000 JEU eerenies $169,000 15% 
B 144,000 Po Um ell 10 years ress COO 13% 
B-A 44,000 278,000 10 years Om 0 9.6% 


momereee: Merrett and Sykes, op. c1t., p. 154. 


Merrett AMMO keS. Op. i@tt., pp We4-1555 “Porcerticld soo cae 


bee: DUleCNaleanGd SMWYAl, Op. cttag p.4/7. 
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Thee potimmeres authors make is that the 9.6% return on 
mim nercnental casimmomtlay of $278,000 for the largest invest- 
Ment 1S Sipnifticantly Less than the 15% for the $502,000 invest- 
Pit ieCreCtOnre wll meme =titm S COSt Of Capital.is close to this 
meremental return, and the subjective risk factor manifests 
Pereeein Some explicit “padding: of the cost of capital (i1.e.% 
MT chity CULOLE iatco Ort percent Lor investments Of ytnrs 
feeetenlar classification), then the project with the smaller 
mecocme Value Dut larger yield would be preferred. 

LAtSWwelter pyerers blend S and oMmldt' seapprodmen, 
malerein the relative desirability o£ the investment (as com- 
pared to MOC tid | GMa Wed baie tized by tec yield.? 
Peumine the present vallle 1s positive in all cases, in ‘the 
feild 1S 35 percent for one investment, and other competing 
opposed to mutually exclusive) projects range from 1Z toya 
Menpeent, *then the high-yield project appears very “safe, as wel 
as technically profitable, and will be included to the possible 
eeeelusion of others with less “leeway." This consequence 1s 
most often manifested under a capital rationing policy. 

However, the previously discussed profitability index 
(using the net present-value method) would provide the same rela- 


mare Visibility, “Merrett and Sykes might interject their (ends 


dition refrain" that businessmen are more accustomed to dealing 


Bierman BNL. SNS MEME woe 2b worm owl Ie 
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With yield than any index. The writer contends that the en- 
Meimeeciad DUSINessmaimymll use what will serve him best. 


MU iemenomcom ana Ihe Interpretation 


Lives weil ve a Multiple yreld or nele at 
all are known as nonconventional investments. An example of 
Mieeltatter Situation would be where an investment nas cash 
meoceeds of $100 and $150 in Periods 1 and 3, respectively, 
teria cash outlay of $200 in Period 2. This investment has 
Momeytela but docs have a present value for all rates of in- 
terest./ 

ie mGedisOn eon Muhmilp hemyatetidsm 1s, sre laccd et Omen om 
mromiila wsed £or both the yield and present-value methods: 
meen Solving for r as the unknown in the yield method, the 
eyalyst 1S solving for an unknown in a complicated polynomial 
equation: 


S 


OnM=" V2Cat A F A ee ake where x=(l+tr) 





X xé xn 
iitere are as many roots (solutions for x) as there are years 
@uning which earnings are generated. Descarte's rule of Signs 
memeethis type of equation limits the number of real solutions 
momthe number of reversals of Sign in the terms of the equatzron. 
In the convention investment with only one sign reversal, the 


yield method produces a single usable result. But if negative 


+B German eMac S MUNGs AO eC i es dO 
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earnings appear in the future cash flow stream, the method pro- 
duced ambiguous results.” 

NCU Ui Civils USed dma stne present-value concen 
MmemeaqulaklioOn 15 Simply <a Series of added fractions, since r 1s 
fesuned. Tnis method@thus provides a simple algebraic additive 
mm@cess and provides a usable comparative evaluation of the 
meemcetsaregardless or Meeative Or positive nature of the an 
ememental cash flows. 

Ai Cease atkOn sm mrOyV raed edt. tls POUT muOmcoauiachinn 
mow aemultiple yield should be interpreted and to show the re- 
Raelorsmip metween the yield and present value under sSwcnwema. 
cumstances.1 tie tol lovame table 4 siowseuprecmcemicesmoe 
mesh) flows: X, Y, and Z. MP1s a Conventional one—y came an 
at 10 percent interest from the viewpoint of the banker (who 
Paves and then receives). Y is the loan from the viewpoint von 
the borrower (who eets and then repays, Within tercse ewer 
a multiple yield, incremental cash flow resulting from an alge- 


braic comparison of period cash flows from a pair of mutually 


exclusive investment alternatives A and B (not shown). 


1 
Beeerman and Smidt,-op. cit., pp. 41-44 





ow: 
TABLE 4 


Peso Otto temoomOr. INVESTMENTS WITH MULTIPLE YIELDS 


ee eo eS ars Ea eo. Ww es 
Investments Period 0 Period 1] Peyaader. 
Xx mene +110 
Wa +100 -110 
5 ue se PIL AY SOS -~100,000 
momnec: Bierman and Smidt, op. czt., p. 42. 
Net Present Net Present Net Present 
Value Value Value 
x Y Z 
0 
0 0 Yr 3 
10% 10% 10% 25% 
$-10 Selle 
Figure 1 - Net Present Value of an Investment as a Function of 


the Interest Rate fr 





poeearce; Bierman and Smidt, op. ett., p.42Z 
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tievyteol@monmamcasi flow was previously defined as 
mene rate of interest that makes the net present value (NPV) 
Pawo lus, the yvrelldei1s the point where the NPV line crosses 
Micon 1ZONtalwaxisSemmilme intercept ms the rate Of interest. 

ii UG nrc Nr Vimislie "TOPs “as tie ta Gemowm 
mipecrest increases. This typifies comventional investments in 
maaren cash outlays are followed by proceeds. The yield (or 
mee tcc) represents the hiemest ratevof discount at which tire 
Ivey WOuld be poSitive and the investment desirable. 

Proure Sy Sloe ve re Cc mircihcit le men Oo A.) cl) clic ie cme 
miat trom the borrower's point of view, the loan is worthwhile 
omy if the rate of interest at which he finds it appropriate te 
oe GOuUunt future funds (which represents the real value of these 
mise tO him) 1s greater than the rate of interest Ne pays on 
mew loan,. Thus, if he had to pay 10 percent interest on nis 
loan, he would Expect to be able to G1scount widow tu Gin cm ime 
meows at Something greater than 10 percent. ~ 

Figure 1, Zeiss a4 composite ot IX andwiy tices 
Mert being typical of a loan; the latter having the downward 
miope of the ordinary investment. What the intercepts of thas 
Meaph indicate are that the particular series of cash tlows 


would be worthwhile at discount rates between 10 and 25 percent. 


@Wtside this range it 1s not advisable. Depending on the mature 
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Caeenie Onl Cindl spi weOotmaivesStments Compared, {A and B), one 
Boeslperlor for yields between 10 and 25 percent, the other 
Moreywelds less thansl0,and ereater than 25 percent. 

Ficupes eoitemcsmEne UVCmeINe SENN OS. Whe re tucks 
meood that investment A has a higner present value at rates of 


maecrest between 10 and 25 percent. 


PreSeone wy aluceed 
Cash Flows 





Karen Ol SSC OLlmie 


mroure Z - Net Present Value of Alternative Investments A and B 
aS FUNCEIONS On wkatewor Intenes ta bis count 


merce: Bierman and Smidt, op. ett., p. 44. 


S 


Hewever, in e€ach case, a simple calculation oi “tie snce# 
Meesent value Of the investment at the correct rate of discoume 
would nave provided a valid answer and obviated the problem of 
Mimietiple yields. 

While Gonsiderable attentwonenas been devevcd ot omunm. 
Peeparity Of multiple yields, James Porterfield, for one; eon- 
Siders it a minor weakness. He States that provyects wrth Mitel eee 
feeenio real rates of retlirn are relatively rare, resulting from 


Mmiusudal patterns of cash flows.? 


pollock, pert teed, 2 One 
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The Reinvestment Assumption 


The yreld method tmpltettly assumes that proceeds 
are retnvested at the same return as the yteld of the 


Pevestmenta ea vempresent-valuel method tmplirettly 
assumes that the proceeds are reinvested at the cost 
BRO CADUTAL wee Hempae@rerear Cie tarrer aSsumpcCton te 


more valid ts one reason why the present-value method 
ts preferred method. 


Contrary to statements sometimes made by proponents 
of other compound tnterest methods, the yreld method tn- 
DOvVeS NO ASSumpTLON aa, +o the Yare Of return, Chae cance 
earned on recovered capital. 4 


[Une WOSt Stone; LCane Pare of a Company, Ss vera. 
ts obvtously the dtrect cash tneome from the tnvestment, 
Cee te fa nor alt. Aviother very tmportant’ part Te "te 
puerementatl tncome gained by reinvesting that tNhrTra. eae 
tneome. The very use by current methods of compound tn- 
terest factors tn discounting the dtrect tneome automatt— 
Sally provides ;oYr Lhe reinvestment factor, Dury eucna 
eremental tneome ts determined at the tnterest rate 
estimated for the proposal. 


(Some) have claimed that the system recommended... 
herein {tne yreld method) requires rernvestment oF 
project earnings at the interest rate of return achtreved 
On the project. “ft ts the authors belrey Vnadce 22707 
sts shown...makes clear that no retnvestment of proftts at 
Gy Interest Yate 1S tnvoLlved. 


tRierman and SHE EMR) 7) Min 67h ee Ne Blom ots! 


ENAA, op. ectt., p. 62. 


SRobert H. Baldwin, "How to Assess Investment Proposals," 
Harvard Bustness Review (May-Junc, 1959), p. 99. 

“e BD. Weaver and Rod. Reilly) “interes: Hate of Kerurn je 
Pepittal Expenditures Evaluation, Chemical Engineering Progveca 
Meconcr 1956), pp.) 408. 
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te Mime nae COL MOHLOULALLONS @tuvolved @ the 
CGLCULATTON soy mae Tale of return) tmplrer1tly assume 
that all tntermedtate recetpts, posittve or negative, 
are treated as tf they could be compounded at the rate 
Wettig SOLveq a em 


When We aPe=evaluating the profrtabiritty of a projece 
we are testing the earnings power of the money while wt 
ts tnvested tn the project. What ts done withthe money 
Gee? bl temrecurnee wm SeconplLeve yarrrelevane. 


Che rave -OP-MeLturiy (Ytelas/ Crt TeYioumtmpi vera | 
assumes that funds generated by a proposal can be retn- 
vested at the same rate-of-return as the proposal itself 
offers, whereas the net prevent-value-per-dollar-of-outlay 
ertterton (the present-value method) assumes that they can 
be retnvested at a rate equal to the company's cost of 
capital. 


Mineo C lt Ci ope, Cll eum im) OUn we = - 


Z ; 
Raymond 1, Réeul, “Caleulattng the Return on Proposed Projecrs,. 


Momerpment or Plant Factitttes," Industrial Educational Insti- 
mite, Boston, Mass. (Mimeographed), p. 6. 
3 


Ezra Solomon, The Management of Corporate Capttal (Glencoe, 
Weeevois: Ihe Free Presson mG lenece eee) oreo 
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The studeme o* capital budgeting cannot be blamed if 
MemmecOnes dise@riencedsim this crossfire of diametrically opposed, 
MenotTmcative Viewpoimts. towever, Gerald Pollock claims that, 
meer Can be demonstrated that a reinvestment assumption existe, 

e) The tol Tewine wexemMpl tir cationsborrows heavily supomesins | 
mieory and example. 

The argument starts with an example--one in which two 
investment projects are compared Piha Ve “5. 


Table 5 


COMPARISON OF INVESTMENT ALTERNATIVES BEFORE REINVESTMENT OF EARNINGS 


Peoyece Initial _— Net Cash Ea Y 1 Gy inegomee 
My est mem ES Generate Sie oii erclte All Subsequent (ay 49 
A $100 $200 0 0 
B $100 0 $400 0 
pounce: Pollack, op. ett., p. 13 


When the rate Of return 1S Gomputed 1 or seaen pp wee ar 
Ppene yield method, the results are tdentieal. 0 Uepewecims 
ime implication is that a $200 return, received vat theme meen 
year one is just as profitable as $400 received at the end of 
fear two. tTIhis further implies that the $200 received im year 
Meme) be Teinvested at MUU percent Late Of ToGUTH w(tCwou ean 
iO) in year two). Conversely, if the $400 of Project B canmanggee 
at the end of year two were to be converted to the $200, Project A 
Earnings at the end of year one, the investor would have to borrow 
against the $400 at 100 percent interest. If he cannot do erence 


Ipollack, Zorn CeReD:s Jeo 


ht @ 





43 


Semenecsc MallpularloOnommENcCmeWwO DNO}ECtS Cannot be considered 
equal. The yteld method tmpltes that earntngs are reinvested 
or borrowings occur at the same rate as that earned by an tn- 


1 The 


vestment ttself. Netther tmpltcatton ts reasonable. 
cost of capital to a firm is a weighted and normally complex 
mere OF Pseveral facets of AGts financial structure--rarely 
ieavily intluenced by @ single project. Also, investmenes come 
i many forms and sizes. To assume that one investment will lead 
momanotner adentical, co the f£inst 1s hardly a viable planneng 
Barameter. 

ihe borrowing a2ssumpelon is treated explilerel seen 
Mreesemt-Value method--being based on the cost of capital) Inpaae 
mmely. Carnings are reinvested at the Same rate (tne markoumec 
of capital)--a realtsttce assumption regarding the terms on whtecn 
Bmeompany can actually obtain funds tn the market. 

Another example will illustrate the validity of this 
memset ting antluence. With the cost of capital 10 percentile veaen 


Pitwo projects require an initial outlay of $100, the earnings 


mimwnicn are as follows: 


| ee 


Mae d. 
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Table 6 


PV ESUNENT ALTER ivisS COMPARED AFTER REINVESTMENT OF EARNINGS 


Pigtaite st: 
PEO )}ect Investment Ppeowee.) Ca Ii Seconda Year All Subsequent \ise 
D $100 0 $363 0 
E 100 Sa) 0 0 


Sorce: Pollack, fb¢d., p. 14. 


JD aiemouescilt Vo lLucemnetrnmod tO Pro) Cem maim 


Maple 6, $5635 discounts to os Mia Ovides wan) / Gaia tomo 
were Proj, ect Eis rated at 2.0. 1f the first-year earning. 

Mari mOvcet ube Were meinvested at some rate greater than OSepemeenn. 
mmvouldedappear that the projects were improperly ranked @ atlovevers 
Micra ewoival investor ian Project D would borrow against st nemo qpeercd 
pecond-year proceeds up to $330 ($363 discounted one year) and also 
Mmemmvest at 65 percent at the beginning of year two. At tne end 

Of year two, the expected gain would outpace that of Project D by 


© 


Mmeeonsiderable margin: therefore, 1£ investors are able to borrow 
against future earnings, at the market rate, so as to make the 
most of investment opportunities that arise, project rankings do 
mee Change, 

Under the yield method, however, borrowings are impli- 
@miely assumed to take place at the respective rates of retuinyoL 


mie Various projects Under consideration. Thus, the relatmye 


Profitability rankings Of the various alternatives remain COnS@s seme 
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coven any Lave rumiwom reinvestment) only 1£ borrowings 
opis Ce CicemUcUbCmcmenblicc Of aly project OCCUur at an interest 
meecmecdtial uO that spreoqece trace! of return. It would be unlikely 
that a company would borrow at a rate above its cost of capital, 
Mem mencainot DOrnow fom less. Therefore, borrowing on the 
PaewicimecnmMs Never Ceelrc Imbess ali ine proj, ect rates ot ree 
miiiienNanpen to equal and corncide with the company's cost of 
capital.! 

SUMING Tedez tn ee cet methods do imply that earnings must 
Pmccimvested sak certaim rates. With the yieldmmetiod. ene  1e- 
Mavestinent rate fOr Carnings from a project 1S assumed fo equal 
@rat Of the project itself. The réinvestment assumption as, 
MieterOre. Critical, since any modification of tne reinvestment 
assumption may change the relative rankings an the pro) 6ctse mie 
volved. The present-value method normally uses the cost of 
maipecal as the reinvestment rate, therefore, the reinvestment 
fMasumpcion 1S immaterial to the present-value method Since 


° 


fiem@ttication Of the assumption does mot change the relative 
rankings. é 

Despite the acknowledged complexity of determining the 
est of capital,>° Ae capital manket ©Xases, dnd tile presicm Ga cia 


method recognizes this fact and implies that firms will use it 


rationally.” 


Prodiack. Hoke weve ey AAS 

‘Tbid., p. 16. 

SMerrett and Dyce (OD. erm epe  1./ 0: 
4‘Thid. 
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summary 


[ie =ptcsomeambieswmet nod 1S) relatively easy and Sare 
mon use. 

Pascale Oncol o, swilenemtne twOume UlOGs do ellen 
always rank the same projects in the same order of profitability, 
meee re Cont lict €xists, the present-value method provides 
worth measurement consistent with profit maximization. 

(Uns shiititiereitees a weileicie ieeuge sabes viens qelpis wie 
heenods Stem from the implied reinvestment assumption that 
Bamaes MUSE be Yeinvested at specified rates; While the 
Meerdity er this assumption 1s not defended, its existence — = 
mee ine import ef the assumption Upon present-value rankings 
mimaterial, but, in the yield method, it can be crucial.’ 

li ane antalysis Of Mutual Iyec x eClusSi We nO) eC Gsm 
@omparison of respective yields will not necessarily give the 
@meamum alternative. It is necessary to take two projects at 
a time, eliminate one, compare the survivor with another, and 
repeat until the best alternative is derived. The present-value 
method gives investment profitability in terms of magnitude and, 
Mmeedesired, in the form of a V/C index--all in one operation per 


alternative.“ 


Ipollack, DE me EN tins me OC eS 


‘Bierman Aliial Sip sud he oval erin ajo aUoe 
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In the rare but germane Situation where negative and 
pe ereivc Camingscmanewgenerated, the yield method gives multiple 
solutions; none of which may be an accurate measure of worth. 
iieepresent-value methodprovides correct uncomplicated results 
in such situations.+ In Piece 1 stmlcurs dn. he) ines tlle mean i culRcmn 
items mecessary to identify the cash flows as that of an ordinary, 
mmescement Of Of a loan trom the point of view of the borrower.“ 

ine pa clasmeriodswitteindtedec relative des iii ieiiess 
anoneg COMpetitive projects from the standpoint of margin for 
mecteainty--an intluence factor notyprovided by the present- 
melue method, 

iiives tileme WOrtmemMeasurement CCChntaqiles sOtniC seman 
meeepresent-value and yield methods were evaluated. Despite 
Mile Wide usc Of Some of these techniques in the business world 
pple were found deficient in Certain aspects, primarily in thes 
mmey did not recognize the time aSpect of investment cash lows oe 

CheN@ie Wee nT UGWES sto Ween Wolpe ene oie INoie ube 

Beton proceeding to investment cash flows and leaving 
the intussusceptive worth measurement methods, a discussion of 
some of return is considered appropriate. The assumptions under- 


lying these simplified techniques span both those discussed under 





tpollack, OD ee Cee a 1) 


eB ierman CuiGigcoiiHtGt en ODEN met ray.) Dien 4.0) 
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fiomerscOuuCU ClCtowomemeunods and the prime aspects of cash- 
Mmeoweatalysis, ln that trent, they serve as a transition element. 
New 1967 MAPI Method 

CiismneiGiemmateweloped Dy tne Machinery and Allied 
PmEoucess InStitute, and authored by their Research Director, 

Se rescemher DOr. 1S Ene ei@rd in a series of Institute presenta 
mioms Of a new system of investment analysis.* If used within 
MicmsvceiltriGation Stated, if gives results close to those of 

mime yield method. @ Esocmt alive Jt "orevides a One-year veunoarie 
memeot Investment In a project versus non-investment. 

Conan isOnmmoe wean DerlOd O18 years 1(UD, LOw lm y cesses 
moeestole by averaging Certain inputs. Within the ten-year time 
meme, With Consistent operating advantage savings over the 
fewaerods and atter-tax returns not exceeding 15 percent, tne 
MAPI averaging method gives a very close approximation to the 
pore ld method results.” 

Forms which are provided with the téxt to assist the 
mimollyst, and thereby constitute the simplification <r ope 
the method, are based on two criteria--the comparison period 
@eevecar or over | year) and the tax depreciation method. Ine 
MAPI form is designed for justification analysis, not for 


screening.” 


trerborgh, Chired sian Ds LV 


‘Murdick and DEV Ope Teen, DP. 7 4. 
Stbid., p. 75 
‘Terborgh, Goreme ec. Dea 42. 
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Profitability Index 


Raymond Reul, in his scheme, has simplified tine 
banvestor's Method” or “cash-flow method" through the use 
Bieetonms and an easily followed computational sequence. 

Je cones Eee Tec Ou tecl COs Ue Tee ners le(erels 

pee Oat oeilew eure <pendhtures "plus Paetinc 
menedule for them. 

CZ) SAnnival coStmsay ines m(retUris)  expectodm on 
mie 1O 6G ti. 

CS) WSEI MU Wake enh exc ba  neuae © 

(4) Probable depreciation allowance. 

(So) LE perc Caine oile scan —l ducs Mol pe mOs Iiucm 

SaMplew ea lellat 1 Onc md) dustine matlal. > Gadi e meen its 
mounding forward to present value all cash disbursements 
before "time zero" (when the investment is expected to start 
Pine mOneCyY), eds Indicated for foun ECrital ancenreste mares: 
emia (2) discounting backward to present values disvursemenc. 
planet profits (savines, or receipts bess expenditures ea 
income taxes but before depreciation) after "time zero," again 
fence the factors andicated for four trial anterest@ tacos sume 
Metal interest rate Of investment 1s indicated by ea Tote aes 
Howid by Using a Special graph to plot the trial inteycow sae 


Mien InNteGpelating. 





Raymond I. Reul, “Newest Way to Figure PO Of ijn. enc ry. 
OeEonenm 195 5.. 
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Mie Vit eiGmelrrniom rt DEOvides siie best=knowl “brodgd— 
Pouvemmeasuve Sse reeonmaring CCONOMLG WOrtn Of Investments Due 
Euipm@asizes that care should be cag iia oD by ine 1 t— Name), eae ae 
meeeiectOrs Siculd pe considered and that. .."11's not @ sude a= 
mere ;Or Dustness judgment." The method can be used for buy or 
mease, act Or not act, and in mixing problem decisions. 

ke peeaic hae aecine 


This term was adopted by B. A. Margo to characterize 


ese simplitied “ovlide to better decisions on machine replacenewi 


mine author attempts to account for inflation and technological im- 
provements in equipment by a "replaciation" vice depreciation 
method. 

With the graphs and tables that typify short eues 
methods for determining investment worth, the profitability of 
new equipment proposals can be determined if: (1) the life 
Peepectency of the asset can be predicted; (2) if the gemeral 
mae! Of prices the time of roentgen ae be assumed. 

The method can be illustrated with an example: 

Assume a single machinery investment is contemplated 
poe cost of $10,000. The estimated lite is 10 years] brom 


experience, salvage is estimated at 10 percent of cost--or 


¢1,000 in 1960 dollars. Normally, figuring only depreciation, 


ae A. Wargo, "“Batest Word tm Profitability, Factory, 


Miami. y | meee Os. 


IL 
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the target figure for net earnings would be $9,000 in 1960 
Toe HOV VCieOi merme Xperience andicates ainitlation and 
iden nen IN prOvemecitsuwaliesinmcrease the cost roughly 30 percent 
mmo vyears. So, thewreplacement machine will cost an eStimated 
~reo00 x 1.3, or $12,000. Thus, the annual replaciation rate 
iol 2,000 —- 10,or $1,200 in 1960 dollars. 

If predicted annual operating savings are $3,700 
meoUmdol lars | wm the rephaciatiom riguo will equal p10 ,00ts = 
mr 00-1200)-4°1. “With the graph provided, this ratio and ‘tiie 
Mimescar llitercept (x “axis)-egive a 2l percent return on inves tieme 
eueene y axis, Comparative profitability can be shown for other 
mimes tment proposals estimated in the same way. 

Pee ay aulilicwmetemmeitc. | Caiman al Date 

Diise aporecdehn cals Ne meAdtevOr lcd dona ice pmccehime 
mae Mirror image rather than a néw concept, and thus while 
mamaocs Not fit the “shortcut” classification, It ias bee m 
Mmanposely left out of the discounted cash-flow controversy. 
fame Williams and Donaldson claim that it “is coming into 
favor.''1 

They use a schedule Of cash flows of ene ‘corpomaucmmeamd 
Momthe basis for their example. Assuming a return of 2-1/2 per, 
aoe “Opportunity rate" for the life or the bonds, che; feallcmi a. 
bp earson Hunt, Charles M. Williams, Gordon Donaldson, Baste 


Business Finance: Texts and Cases (Homewood, I1l.: Richard D. 
Nay see oll GaneeOO8) 5 Dra acs =) Se 





ae 


MicmeEoual yalue ateticmtcnminal date, having reimvested at the 
a) eve Celt rarcmeGommeumaca). the mperlodic Cash receipts. 
cmomcOtal fLiture Vvaluemms a2 Single number, like the present 
Poe out at thestermimale date of the ianvestment, vice time 
meee e UDC racting themmer price Of the bond from the caleulared 
Mmimenme Value, they derive a growth in value, A rate of interese 
meinen Calculated that would produce this growth in value. This 
/mace is compared with the “opportunity rate’’ or 2-1/2 percent te 
Secain a “go/no-go" sequel; 1.é€,, any rate above 2-1/2 percent 


Th "gO tt 





Clive Re ACT 


EVADU Oho Reetile “CAPT EAL INVES IMENT 


Mile Preceding cman terwmoeveral (netmods Or 
Srrculating investment worth were analyzed. it was de- 
Mmermined that any acceptable system of investment evaluation 
should consider both the amount and the timing of net cash 
Simelays £Or and net ditferential cash inflows from the in- 
feeement.  basedhon this hypothesis, only the discounted 
eeuetlow techniques were found technireally sounds) Time, 
mick rect, iS the dimension through which the monetary 
Maraables involved in investments--the capital outlays and 
subsequent net recertpts--must be related.” It follows 
mrat Cash flow forecasts in terms of actual disbursements 
meeereecciptsS are the very essence of discounted cash flo 
Measurement methods, and that the methods are only as useful 
mammeme relevance, accuracy and comprehensiveness of themdam 
mmpeicd. the purpose of this chapter 1s to define the mature 
mercash flows and explain the nature of the problems inherent 
mueeapplying a cash-flow analysis to Gnvestment proposals: 

Cash itews are Moe Neces saison Income yaild "eo xjem=atc 
mice aCCOUnLing sense of these PENNS Outlay. Calcnree 


mao Naintenance to acquasition of fixed assets--put Stiller rou. 


Epo wlack. CeCe nD oe 
‘Bierman AGL SIME CVe ee Gi. 5 5 Ue 
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Mimic pCO |eCh ala@mistamm Cash proceeds Can be tax savings as 
Tipeemoe ict Cpetatiiigmenmevenuc, Ihnese flows are related to the 
Mmivestment te derive return On investment in one form or another. 


According to Bierman and Smidt, the cash flow procedure 


) 


— 


mora several problems associated with accrual accounting such as: 
ee ine Mem cm TO cesMellc  nevenuc Dewrecommlazcc, 


2. What expenses should be treated as investments, 
Capitalized and depreciated over n time periods? 


So Wine inSieliec @st chee see lei len SIV sl ons elise. al 
Measunrin cer neonemnor 10terial wand -€xte7 tance 
PORTING PUIDESeSmtas Oppesed tO Aincome mMeasume. 
ment for tax purposes)? 


4. What sort of inventory measurement system should 
Dime did 
DS wile (COS ESM ES  Viishlitsipieysiaia dees ° 


POritneyunini tia tedee tie caslint! OW NCOMGepit Ss sane amae rlmcn 
mae processes might appear to fly in the face of accepted acceune- 
Mae practice. In reality, the former is part of capital budgeting; 
houetle the principles and procedures related to the preparation of; 
financial statements have the underlying purpose of assuring a 
fer statement of all revenues and expenses for the respective 
WeGounting pertod and/or a fair statement of all assets and 


eeprcies as of the last day of that period. ° Tne decisiten, em 


Lhd. 


bid. 


3 
C. Rollin Niswonger and Philip E. Fess, Aeccounttng Prinetples 


ferncinnattOhace South-Western Publesiing Co. , (19635 )3" pane 





Tiitcwmiet COPUNCewtahe mmr OnDOsca captial, projece entails the de- 
@emiimation of the amount and timing Of net cash outlays and 
eee cows, Yather than wet trcome aS Computed in the conventional 

| fees . | aw 
meecounting sense. Vitec aecOUl Linear neds. FOr 1GOMe de Pemmunnar 
mrom and the planning and control of operations primarily have a 
mipelt time-period Orientation, capital investment planning has 
merco;ect Onlentation that mormaliy entails commitments Over ea 

, 2 , 

Pemiod Of time greater than one year. TS Cite 1 Ce cian unl es 
mmusitiig Ordinary accounting data for special purposes such as 
mecenent decisions, Special techniques, such as the disecounted. 
Sis -tlow metnod are required for long-range planning because 
mime CLime-value of money becomes extremely important when inyese- 
Memts extend beyond one or two years. From the standpoint on 


the analyst, the overriding goal of investment 1S maximum long-run 


teed 


mee cash inflows. 


Whiie the cash flow procedure avoids Cerca compre. 
moms, it introduces procedural and conceptual aspects tnat 2H 
themselves are involved and often perplexing. However, before 
mmnroducing these aspects, it is considered appropriate to derine 


meme terminology used in the cash-flow process. 


thdward J. Mock, Robert E. Schultz, Raymond G. Scluitz, ana cama 
Hart Shuckett, Baste Finanetal Management: Text, Problems, and 
@eses (Scranton, Pa.? Intérmational Textbook Co., 1908)" ppaike tae. 


2 
Charles T. Horngren, Accounting for Management Control: An 


Mntroduction (Englewood Cliff s, N.J.: Prentice flall, Inc-, 1370) 
Wea LOS, 


3 
Ecce 2) | 
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PCs owen CanOneelecoinlons COTilemMmer cash {Lows. 
mooOechavcd With saespeetiiceanvestmelt can be defined as incremencag 
Saisie receipts and expenditures solely attributable to the undeéer- 
Meee OF the project, Cash outlays; or negative cash flows, 
Dooiabiy OCCur at the Commencement Gf a project, but also occur 
Wiket] Capitalized items are replaced during the project life. 
merminal remedial measures Such as reforesting and operating 
Wosses also comprise cash outlays. Cash receipts or positive . 
net cash flows comprise the incremental cash inflows such as 
Protit, rent and depreciation.! These two types of met cash 
flows are further defined below. 


Z, Capttal Outlays, also known aS negative net cash pre per 
fest be Carefully analyzed so that only incremental outlays are 
meeributed to the investment in question. ¢ POGRSi lis tan eenuea 
mietory building to house two met products and inereased pre- 
Suction Of mm existing product should not be charged to one or 
Mimo tetilceprerects bUL, rather, to allethree in proper prose. 
MmaoieeecOonversely, 212i the entire building 215 to house agsamcile 
Ditdct@taking, it Should be cCiarged 1n toto to the preyece. 


Witen “assets alreadveowned are converted for Use = ieeem. 
Mew project, their "worth" must be assigned as an outlay. <Tinds 
meewation seldom equates tovtne book value of these assecucwomm 
Pbatcie 1S Guiantirved as tie sactual sacri nicer tne fii sia 
through assigning the assets to the project,” at times a highly 
Pm jyective consideration. 


Another complexity in the capital outlay estimation 
mivolves valuing shares issued by the flrm for tme purpose ox 
Mmenancing the project. This 1s a complex matter, beyondeine : 
Pope Of this Chapter. Suffice to say that there i1s¥aicedmes 
meue this means of payment and incorporate it into the inveot. 
ment outlay analysis. 


S$. Cash Receipes, Or Net Cash flows Comprise theme tnea 
inflows produced by the investment. Essentially, they comprise 
Mmortits less taxes when actually paid, plus the depreciation \pre, 
visions less replacement capital expenditures when actually made, 
plus net changes in working capital, plus recovery of any net 
mesidual value £rom assets at the end of the investment life.‘ 


Merrett BUOYS IS IGS) oe elo cu ese 


eh a. 
g 


Dae 


Ibid. 
4Tbid., p. 44 





af 
DiecCCOn eeeimios t adubnorlit1 eS on his matter, profits 
miomeos LdcCredmiectmimMeaicumor "casi diter taxes, and depreciation 


Pee meluced AS spank Gf the net cash tlow. The bases for these 
Picts she Cischas cumin detall later 111 this chapter. 


C1 ca Como wmCacimn Lous IS eGhecl TerLernhedeto,as al erimseaadl 
Eeopein WOrkilic Up a Gapital budget. It is the projection of casn 
me lows and outflows, as defined above, together with the time di- 
mension of cash flow. According to Hunt, Williams and Donaldson, 
oex elements comprise such a schedule. 1 


aw [hemestinarecdwamount of the net capital inves tmene 
Pee tec Ome li eilc ices elem m@ 1/6 C ce, 


Doe lJNe amount Of wyalue Cxpectea te Lrelidinwat Cerminaeren 
OnE eis Teo qtec — ieee 


Cree we Sard ae eC nl cme i maeiemEO Clr 


Geers ClCGtl Ven teu mim Ic mrCOnna tT 1S OM miso sme me 
bemet bes On mhiVeS LIne mim aiealternali ve sp Ten,c mm 


Ce re tanh) om Or Beas hat OWS: 


if. (Ihe change anticipated Im operating funds a: vows 
Oie Teas) aeah eo ee aie eeu lS ee) Tele wee) fe Ib « 


Tivewiatter Of Serves ment sei Cap lta mou lay ay acmepigces 
meously defined. One distinction is pertient--that of initial 
mie sSUbSequent investments. While the (eS tt may be easily de- 
@ermined, if the project in its lifetime is to recover all capical 
eembay, it is essential that all subsequent capital outlays be 
meeoonized and included in the analysis. The desired figures are 
mreomet of all related movements, such as start-up costs and dis] 


Boesdal proceeds. : 


Mitunt, Wik iaraitsetai cen) Old eds OnMmopese i. 2 yee Pima lor. 


étbid., p. 415 
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Terminal Values or residual values are what is re- 
Sovcrable from tiem pmuoyect at the termination of its life, 
en as tnrougch resale on employment clsewhere. They should 
Pemencenet Of BemoVadl costs, tax allowances or charges, and 
frecellancous €xpenses anvolved in the Sale and/or disposition 
See cthie project facilities and oGui He TE. Ge ths bee (ee = 
uae med Dy the analyst since the firm looks for recovery of 
ies Investment from liquidation of the assets assigned the 
Peovyect as well as proceeds from operations.< (URS: eS oialiner| 
value estimate, of course, is dependent upon the time at 
Mire tne project 1S expected to be discontinued, ie 

Peoneomre 1? Cure mMonmalely s Enos GAme mre Garde ds dicuam ie 
Mace clive I1fe Ot Lhe project--Lhe period Over whilen the im. 
wesStment remains economically superior to alternative invese- 
femmes that could be acaquzréd for, the same purpose. —lieis meme 


5 The life estimate 


mime between acquisition and obsolescence. 
mumipe as difficult as any but, nmonetheless, must be made smscimec 
mic project justification rests upon it. In this aspect of Casn= 


flow analysis, experience would seem as valuable as any analytical 


mecunique. 


Merrett sunt es Ides, We els ode pene Jones) 0 


cient. Wa liikans sid Wonalbasem uno e 7c ae pps boca LO. 


bid. 





aes, 


ord) (oe omg inet Wl ly eexploreadsiurther On in 
Bttomonipter. Ay SspeGmileagaptation of the previously discussed 
opportunity cost 1S sometimes employed in comparative analysis 
Pomece tail hypes Oummuinyecoit ments. ~All Opportunity mate as euseas 
mem as the after-tax yield on an assortment of Borns 5 Te 
mec OF LTe6tUrn Of the comtemplated investment is judged against 
Mien Opportunity rate to test potential profitability. 

Changemtn “Opera ng funds {ow 1s the ditferemeempe- 
mcen what the total cash received from operations would be iff 
M@ecechange iS not made and what cash the firm 1s expected to ~mee 
Seve if this project is adopted. * When analyzing investment 
Beier lows, this effect on working capital must be considered 
Pema investment ties up funds, more cash is needed for day bye 
May Operations. Hence, a working capital increase has the ezrect 
Meewincreasing the investment outflow today. Ignoring tiis factor 
mee lead to acceptance of imvestments which should be Trejcetemw: 
mmmerne interests of financial analysis, it is essential cospler 
meecash flows, recognizing Quantitative irregularities and ein cus 
miming, “even though all must recognize that estimates of this 


-_ : 3 
lmbme are sure to be inaccurate." 


lrpid., p.417. 


Teped.,  p.415. 


Thid., p.416. 
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(ie Sve MemommimCemealleyealso plays aslarge hand in 
Benmtali types OL investment. For instance, a project to intro- 
iieescae New product Cintalls Some Uncertainty Of market acceptance. 
mimi acceptance dees soccur, the time element from initial pre- 
mretion tO Significant demand can vary considerably, as can the 
merece Of Linearity of such response. A hypothetical plot of 
Paeeuue trom the time of product introduction, through acceleraring 
G@emand, and finally through a negative gradient as competitive 
Mmeoaucts Emerge 1S presented as curve (a) in Figure 3. Curve (b) 
Mmepresents sales of a product made “prematurely” obsolete by com- 


Metitive entries with innovations and/or superior technology. ~ 


Market 


5 
a 
a eee» tanec Saturation Obs © les ee nae 
e 
S 


(Db ) 





Time 


Figure 3 - STAGES OF MARKET DEVELOPMENT FOR (a) SUCCESSFUL PRODUCT, 
AND (b) PRODUCT AFFECTED BY EARLY OBSOLESCENCE 


Source: Thomas A. Staudt and Donald A. Taylor, A Managertal 
ge vodvet von fo Maerker ng (tingtewood Clifis New eases 
Per eee jase eG tS) em oo 


oa 
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Net ci hrlO me nwals® Intivenced by ssuclh factors 
Fee eiance dilcmiaamen meOs ts, Wile Can be expected to rise 
rmajecime. lenborehecmpaasizes the meed to investigate sSpecifie 
Bmamges in prospect for ali categories of cost, such as fringe 
Pemienlts, tooling, maintenance, materzals and supplies, inspecrion, 
Peeoembly, scrap, utilities, cdown-time and subcontracts. Compisizs 
miemlorune scalculatirons pane indirect Or secondary Costs and Denes 
Meese te also cditterentvates between ECLrects on revenue ana om 
moe ce aCcCentiating the need to appraise the import of the projgecer 
pare venue in terms Of OUutpuL and product quality. 

Themprocediral = tramework for ses timating. casi: 10 saaom 
Operations Of an investment will vary somewhat from business to 
Mmmeaimess; however, regardless of Sequence and refinements sec 
following basic operations apply to most investment cash-flow 
. Z 
eompillations. 

I= A-sSalles f£ieure 15 “compiled representing thesdohray wea 
mepsales expected to be recognized during the period concerned. 
Maps adjusted for timing of receipts and decline (or increase) 
mmesales of other affected products. 

Jee Product 1Ommeost sai ine icine mas shane woe Tie ccs) mmani 
Peimated for the same period for the actual rate of pro- 


fmetion (not sales) expected during the period. This includes 
Mmemecosts peculiar to the inves tinent. 


ITerborgh, op. cit., pp. 139-141 


“Bierman AGM SiGe 4 Ne pemmerb 1c 6 70)0 SIR oleic 
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als tNchioireMladenbOr Chamees in Working Capital, 
Pei tine Same procedures seq in preparing cash budgets. Any 
increase should be the amount eS ie Talaiee Cee Camo) 1 Om GeOns etic 
investment operations. 


Poel urtic padcuisamicomro sare. Nade JO Casi flows. in 0 ties 
iaweomot the DUSINeSsmuesUlting from Ene Inves tmene . 


fo Wee BG US CNISMUS 21ce eS (Cones chai ce eee de ent wei 
imeeomea tOrm arranged like an income Statement. From this figure 
mecUocracted the tax savings from depreciation (again, normally 
@aleulated using a form). 

Oe teh tax eedone PlrOWS she1 scdele year are Lhen OnLaiinccama, 
Subtracting the discounted algebraic sum of costs and adjustments 
moon the discounted sales forecasts. 

iieue Avewsome Investinemts Such eas a new catreterl an som 
Mmeseabhen where cash flows in terms of benefits are not easily 
evaluated. New techniques of measurement have been introduced 
meeoave Nelwed quantify certain nebulous aspects; DUG lt muse 
MemnEcCcOamlzead that some investments are not Subject Lo Teme ne 
eeranalysis presented in this paper. 

NO ieee let 6c Feat tr Whe eepie #90 1a eimai Mic = (ace eulilameaen 
aspects of cash-flow analysis other than to summarize the views 
MmeenoOsSt authors in the field of capital’ budgeting |) inei neaa 
unanimous approach to the procedural aspects of estimating cash- 
flows is the use of forms which, by format and sequence, guide 
migemanalyst through the necessary procedural steps to insu,e ane 
@etoion Of alll pertinent data and recognition (conscious @@ 
otherwise) of underlying concepts. A capital budgeting manual 


fee common instrument for policy guidance, investment classviv 


@aeion., and administration, and eftem provides the theeretveat 


1 
eee Wh lieans) andl Vemaldsen wo peta. Dp. 4 lo. 
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Meets mtor the SCenattoween the forms . 

Ine Ee ee MmmnecmsGonec meld l aqmects Of Cashflow 
analysis of which the analyst should be cognizant. These are: 
Memetiivestment timime, (2jethe theory oe relative and absolute 
maesoms, and (3) the implication of taxation. While timing may 
Pemeousidered an integral part of any investment consideration, 
mamas been addressed separately here for reasons of Clarity 
mromenipnasis. It reappears in typical interaction fashion in 
WMieestwpsequent discussion on returns and taxes. 

Timing of Investments 

INvesStnentadcercioncw uy plcally anvolve tWordulc (heim 
What investment and when to implement it. Within the when or 
Mamie aspect there aré two policy questions to answer. (joie 
[mee timing correct for the investment threshold the company as 
meee 6 (2) US tne 6threshold (or cuvott) itsel correct: 
Paraumme the latter 1S correct, a replacement project shoul@eae 
implemented when its relative return (the return relative to the 
milteernative of going on without it for the best comparative period) 
mamels the cutoff rate. At this point, there 1s no furtherwpemeed 
of deferment for which it is economically feasible to go on without 
‘ea 


bsee Terborgh. op. ¢ic., Chapters 13, 14 and 15: Bierman “ands 


op. eit., Chapter 13; Murdick and Deming, op. ett., Appendix; 
Piemrett aidwSyhess ops ere Clap ten 14). 


‘Terborgh, op. Cee Uo 
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Whatever the need for investment, whether it be 
PUmcelonal Or material obsolescence, mistiming Can be ex- 
Benouve In terms Of avoidable CoSts imcurred or revenue 


: ERC hee en ed Nee ClnnO Wei Ves eile i laeiss. 16 


imoecoone . " 
vious, it may already mean that the investment decision is 
Meee, lhis problem is particularly common where obsolesence 
mass Suddenly, unexpectedly confronted management. Yet, there 
mereonsiderable risk in replacing a cUrrent Operation With a 
meecond-genération equipment when devellopment of a third- 
eeneration is underway. The dichotomy of prolonging acknowl- 
eaeed ObSOlescence because Of Uncertainty of future obsolesence 
meee, replacement 15 not a new Gquandry Co many andust rics. 
Alchianand Terborgh advocate assuming a rate of 
mecinmOlogical change based on historical trend.* Bierman 
mie omildt take Exception to, this method and espouse the use 
amcoDeCCIfiC infOnmatlon about the £ULUTC and tie propane ane, 
epee cechnological Ore ientt Ie @basts —£O Cr) re) CG lin cme 
mamelange as a parameter 15 that specirtiG informacion sis meg. 
Pemeeiient; amd, Where there isea pauGity Of Specific data ween, 


mevocate 1pnoring the timing problem, assuming a constant Ware 


wepid., v.310 
“See A. Alchian, Feonomte Replacement Poltiey,The Rand Corporation, 
feanta Monica, California; 1952); and G. lerborgen, Business 27 ee 


Wien BOL PCy Rh MAD leew as ll Limo coll. eli) some) 


5 , : 
SS: TEM auoK Gl SiN Che pemereln (Oe tel) Ge 8 
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Ceol es asl angc Or weomimacbes . 

Vite tim CcOUn vy Oli tercmt lal) timed Unves Elem: 
fee rons Cale prodmeenUmerehene CasiiEhOWwsS Decalse OL Changes mim 
Mees, revenues, or bOoti-=-a fact the analyst should appreciate, 
metcwacslimed tna ene analyst § JOD 1S to tind which investmeme 
feel maximize the present value of the cash flows. 

[een ic ne Ctra watnche wave mat mlCas t Ulnree sbias Le ychoOmars 
oe action: 

ee dee Om tyes enti tI Eino mel Ghent wc Glimneicanin mons 
ioe Teac nesm UNC eid "Ose s)) tse ce Mommie m1, Ite 2 en( elit O tiem 


Words, no definite investment plan in the near future). 


7 oe lane Olives tpateesoMemce Lind Lewbit.  lyernie mmmingle 
Pmoucrune cha Of the conomme Iite Of the current equipmenme 


Se Invest mow, with the possibility Of Teplice lmeeene 
cee CU ieoicimema tm tic mean Otte wCCon omic slit e7 


The example below 1s “Used te demonstrate the ciutees 
Meveciming decisions on the investment cash flow. 

The following data 1s assumed: 

--The present and replacement equipment (brine pump) 
BCS. Ie seal ele: 

--the physical life is four years with no salvage 
Value wakeme tine NOs Nine phaciciic ne. 

Gast lOWw eS timates. are i) beh bax. 

= the mkes cmc OLUMpe hommolle scm trove 

S=GOSE Oi Ceyem esl) ico ae sali Is SIR jpeice Sine - 


Outlays sand) proceces sho Tete we llivircl Gall Caytc pee ti Hae 


pumps are shown in Table 7. 
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Paple: 4% 


COMM Nese Ol we nivcteen Le RNA by bo COURSHSs Ob INVESTMENT 


Liste hel Estimated annual 
Pump Outlay Netra daS mo memece 
Continue with pump - $ 20 
Replace now $236 100 
meplace one year hence 200 100 
promince: Bierman and Smtdt, op. e7+., pp. 80-84, passezin. 


liiitee iy DOUG the aun COULGes men maG Cho me i) mb cG 


moensi dered: 


© 


Plan A -- Replace three years fromeyecar zecrou(no. = 

Plan 8B -- Replace now, Use GCquipment for emeive eae 
elie )ieee lel emcee 

Plenl ( == Weer rs Wekeemenc One Smee Wveelie. 


Using the above data and assumptions, Table 8 shows 
Mme cash-flow schedule for each plan- 


Ine next Step 15 bow commuter tne preseme vale som 
eaem plan [see Table 9] with the largest value representing 


mimes Dest alternative. The following notes pertain to Table 9: 


i. The $63.09 per péricd iS Gquivalent to S200 0every ssome 
meriods. 


2 Ave fLaceor 0 appeari ngage aen COmp tl eae Wong eo eee 
meesent value of a dollar per period for an infinite number jen 
beelOods assuming a rate of discount of 10 pereene. 


3. The present values are being "computed as of the endion 
werlod O or the beginning of period 1. The investmen& and casa 
mows of Gach period are assumed "to take placevat the end of Sune 
mid Leated neriod. 
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4, ins ted@ ol cComvecmeine =tine S200 Noun ay ewery four years te 
aeanirdal equivalent of 563.09, it is also possible to convert the 
aude imterest of 10 percent to an equivalent interest of 46.4 
percent over a 4-year period, and compute the present value of a 
meme tuity of S200 per period (each period, 4 years) using the 46.4 
mercent. 


Plan A desire wtcast desirable weune decision tO wal Gemanune 
maggiecd the Size Of the perpetuity of ammual net cash proceeds with- 
wea compensating reduction in outlay for perpetuity. 

Plan € Nas avoided the ,elarivel, high immediate souls aon 
Peron Bb and undertaken the investment the following year, producing 
the calculated operating advantage over Plans A and B. 

The example assumes ditteremepeost Outlays. foi mae> Gnomes 
mammpetcecnd Of perl1ods zero and one, yet mo change in Subsequent, 


Meeements--a perhaps unlikely happenstance. However, additional 


° 


meomsoecOuUld be evaluated to suit any change in this assumption. 1 


ihe brine pump, by its very “tinetion, Mas altar) sone 
fmeeable life, Being a relatively simple mechanism, maintenancewand 
msmeolrescence are not primary factors; nor is salvage or terminal 
ween Ihere are machines, however, that will last for decades 
Memovided the vulnerable parts are replaced as needed), and 
miteeewill retain a salvage value more or less inversely propor, 


mlomal to its time in service. He ve me cee la tile ie) In rereoenie 


i 
meee rman and Smidt, op. cit., p. 84. 
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WiirmMo at LeCes asim howe sand hence Che Optimization of tlre 
inves CNEnt, 
NS Vale ainiplenmmas SUneCwEenMaeede +, 000-pound capaci, 
Michi (eb rtCh mecOs ts ah Ul) Mew eamdmetinat =tlhas, type OF material 
Madi Tequipment as the upkeep and Salvage experience record 
Shown in Table 10. 
Pele ie 9 i010, 


Pot IMATED REPATR AND MAINTENANCE COSTS FOR EQUIPMENT FOR EACH 


UN See Reve is 
Mears \ an Ne pana Maintenance palVace "Val tiemae 
me ervice GOSS Costs Stic Oa ec aul 
iL 600 100 S000 
2 2 00 IFS 2,000 
3 es 00 200 0 
mome-ce: “"Adaptation of Gxamples an bierman and Smidt..,¢0 7c 


DO Se wee 


Mable ll represents this data asea cash-flow sence see 
Mmissumaing that repairs are not done the year of sale put ioe 


maintenance nas been). 
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Dis COUmminncmmatics C hows sa twalleasSsumecdsc Os t Of 
Popical so, LU Spetecmta nine present Yalues of the three 


muLernatives are: 


Re miaee hen: Pies Civewy auuic WOd: 
Period COStS (On. mee Years ; 
econ $6555 
2 Years 7791 
GS - Years 9051 


Mia hep Leet Meets Pp raetinecd )\ (Sle eeciacilemc cms 
mectmeies) 15 the most profitable way to maintain @ fleet of 
Mis type Of Materials handling E€quipment, Hangine on to 
“brand new, hardly a scratch" equipment would, under just 
Miese Circumstances, reduce proritabi lity. 

Were are Cases wit? ce Dene lela prey cect omiiante mire aun 
available but, through poor research practicé, or administrative 
Metay, have been left dormant. AS previously pointed our, Tis 
/melure tO invest at the optimum timevcan dilute Carnings. 
fBewever, a Company 1enorant of the stibtle but Lnenchamt simp am 
cations of mistiming may find its investment planning in 
eerious trouble. “In many decisions, the actual timing of ene 
investment itself may have more to do with its ultimate success 


Peaeeailure than any other aspect of 1s handling."* 


1 
Chester R. Wasson, The Economies of Managertal Decrston 


(New York: Appleton-Century-Crotts, 1965), p. 1/76. 





Tee eee mereniOiic Om ily ccvlme nt mem li) 0 Cane be 
Pili teal MVP uOFectsSewhere a part ei tire Outlays are 
expensed a@eainst Current Income for tax purposes. If the 
Peeeee Lo expCe tc amr ce a Ve Siemenie nd ed We Us) Ol) ss Or 
future revenue will improve net income more than the same 
mem Cxpensed acalnst current revenue. 

To Veaprtalt Zeina ne rite sin Ves [Menu sui lie 
peoplem on a continuous and full-scale basis, presupposes 
mam liarity with the insidious effects Of mistimine and the 
Mierlbization of Every scrap Of pertinent information.” [horousy 
ouclysits Of muSty records and buUlgime operational Cdatlami thease 
momticularly where technological uncertainty 1s a tacre, neces - 
7s tO Enhance the judpment and imevitable antuttion on geme 
imvestment decision. However, regardless of the data avariapie, 
@ecisions must be solved by Considering all alternatives wana 
emoosing those that maximize the present value of tne casi lon 


° 


Absolute and Relative Returns on Inves enentgs 


A project Can have two kands of xerlnn ge Uses 


menction is basic to an understanding Of investment analy ors 


Dean, CARDURA OUaGer 1G. Mer alr 


2 
baerimlan and smidt, Op. ctr. 5 asso? 


>Terborgh, Op. Selb ae peo 
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LINE GOS OL ivee je mee Oi Vee) elem LS. teers Wists. Meonnies 
MmEOlimene pDIrO}ECt operating margin--the net cash flow of its 
fevenues and @pecratimp costs. Ihe welavcvewuetuin 1S titendi 1 
Pouemee Detween Tneumomscast tlows Otte projiceee and | Ulla paore 
aie alternative. The former 1S not always available, but the 
Memative return Can be ijeuped wherever there 1s an identi ace 
Pecindtlve tO the proj,ect. woInGe pamereject Nas DUb Ome mumcr 
mow Of revnues and costs, ones (US WORE eee eve aNosioll Wie wes 
mime On the otner hand, there can be as many relative wreruma. 
Mee enere are valid alternatives. 

This matter can peseumbewsccen through “the tise eoied 
Mmuaphnical presentation Which portirayseene distinctions om 
aoselute and relative returns ana incorporates the sas pec tmor 
mmmine aS discussed in the prior Section. 

In Pagure 4, absolute earnings sare siown Tome 
mead ABC, relative earnings im AVEC, | ihe vebsoluve ss ia. 
fithinish with time, as revenue falls; sieves thie ere laranve 
Earnings remain constant. (It would be no task to show the 
more likely condition of steadily increasing costs, rather 
mtaineestable. costes Which would turther seduce ine ase rum 


earnings area. The effect on relative earnings would depend 


ome the level Of costs without the project)... “[t 15 eo bemiamad 
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Thousonds of doors _ Thousonds of dollors 
Ocerating Cost 
Jiithout Project 
lies SPREAD ATES SLI NE CSE 20 OE EE BNE EI EI OI LNT PUES ILLS IPP EI ISTE 50 
aie (D)¢ Slot, a0 E 
tea: . 
: “Easey 
a REVENUE | 
40 a oe oll aa TESTI: a Ra rs Ci 40 
Operating Cost 


Mt Project 


Thousonds of dollars 


J Without Project 
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need 
Figure 4 


Absolute and Relative Earnings of a Hypothetical 
Projection uid) cee laces the Beginning of 
Years 1 (A) and 6 (B). A Case of Obsolescence 
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that the absolute earnings are the same for both alternatives, 
(eon DULL the relative Carnings for 8B are $15,000 vice 
me. 000 tor A. This additional $5,000 in B stems from the 
fact that the alternative was operating at a $5,000 loss per 
year when the project was implemented. Area Y represents 
Pammnines fOresone because the project was undertaken five 
facar late, 

These graphs also point up some conceptual dangers 
Pee Se Ono the Telative Te tu i mh ema tho hd Selo se hie cielo 
ay the proper timing of the investment. in the example given, 
Paockdsctination would lead to e¢reaten profits... Imre etaliag, 
may Dlijind manapement in €ertain analyses and be responsible 
Boeeime retention Of equipment welle beyond ats cCeonenlte selrcl. 
a costly misconception. ~ Also, aS previously explained, an 
estimate of relative returns (or cash flows) entails a com- 
Meiekson Of two alternatives. lf uhe alternative sic samp oem 
ome, the new project looks like a very bright prospects.) Gis 
means that almost any investment Can be made to seen) wortn. 
while if it 1S compared with a sufficiently bad alternatives 
Mime solution 1S to consider all alternatives. Sin dois) vise 
and picking one alternative as standard, the analyst obtains 


the selective picture he needs as a decision aid. 


lTerborgh, CO. CLL a moor 


¢Rierman and Smidt, ODE Le. ep) ae Oe 
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aoc ircomOo: abpSOlLUte eos Lome t 2S possible 
PomecO pa tC Ctr aenccHisea Wit tnoOse cs Cimated ss perTlod bys penrlods 
iMiere 1S no such similarly identifiable series of cash flows 
with which to compare relative cash-flow estimates.1 

Ob 1 nvenumce sec Mebane (Velen bikes (em eee UieuS wea Ieelilics 
Srereturn) used, if they pose such problems--particularly sinee 
meets difficult to make wltimate useson cash flows “that arema 
Dyoroduct of the difficulties of estimating the iancremental 
PpeeEC@ES Of VarilOuS actions Of the firm’ Jhe answer normal 


Meese ii the reality of business) lite. When absolute ctu 


2 


- —_ 


faceravallable they tend €o 1¢monre  sInberactlOmercr tee: > am 
feomeinstance, an investment 1s made for the purpose voteinane. 
Mmietunineg a new product.) fhe estimated absolutemre timid: 
mimpercent on the $1,000,000 investment. However, the nodes 
memes to ‘round out'’ the company produce, Time,  impneyvii sees 
eomoccitive market position. ~lt also provides a Cecinelocmed 
iecge from which the company will be abdlle to move 1ntoea-coer. 
mecao but new market “areas. “Some older less protieaote sie 

can be dropped, while better commonality is achieved in material 
maders and parts stock, \Ille met eibecr, Of Theseuinteuae aren 
benefits is to improve the company-wide profit forecast by 


$50,000. So, while the investment profits remain the same, 


road «. Wien, sone 


‘Terborgh, op. cit., p. 65. 
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and the absolute return is 10 percent, the company benefits 
imereased by $150,000, making thewmeelative return 15 percent. ? 
Peiomine -ecollareralesbenetits may lead to rejection of Sound 
Mevestinent Opportunities, On the olhcimmehand,Wtallure tomcen- 
wedexy, such “upStream and downstream etiects may lead tommy ice 
Sevections. 

When ga project eto conn letel sind epien de iiieresss Uieiemac 
Pew DUS IMESS.)UNere May WiemNO IWtelTdGulOm Crhect so ccm 
aesolute return may be a Satisfactory measurement of worth 
IMN@wever, where there 1S 4 net inteGraetion. Ene apcolutewret aan 
Tee tunder- Or OVver-State the merityvor the investment SO; en 
mener hand, the timing problem may require the Comutari onmom 
puooluce as well as relative returns, for optionaletinineeac. 
Henas on their interrelation.’ This was illustrated in 
Ereure 4. 

The present Value of 4 Series Oferelat lye. Cao ee 
fame! be the same as the present value of absolute Cictee = 
mimalteérnatives Subtracted one from enevounher-—it sele sab seine 
men ilows are adjusted Zor interaction clteces ss Wiener 
present-value method will lead to the same conclusion, whichever 
approach is used.° 
es 

J Oe ara) 8) reams OS 
bra. 0) ou OSI 
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ONG eaSttomecmerot reletive, 2bsolute returns 15 
aoe Tere di Cernailcembetene proceedings to taxes and depreeia— 
tion in cash-flow analysis. 

Nie Ma ors Ou temiscr Wiss ne Hemet ccf Our saeb cence ars 
mivestment, the period used 1s normally the investment or 
peojyect life. Jn Some instances, such as an underground 
moeecr liné, 1t May not be practical to use such a period, 
which may be anywhere from fifteen to fifty years. In such 
@ases, a study period” may be Used WihhGle 1S 2s UD Sted tuliee 
Peeeencstuli lite of tne pro, ecCty es witcsStidy period then 
Meceomes tie basis fOr Comparison. 

lar the relative swe aumn edie eoshor ease mig ic mae 
fepived from the difference between two alternatives, ana 
mmemanalyses period 15 the period of Comparison. © 1m stele 
meee tne period Used is thevline of Che agltermnaua yc een 
Pasci native May De Cither Some Gtner —proieet of aad cemomen : 
memo invest, the rationale for this criterion US )tieree ime. 
miceerelative rethirn 1S based on thevditterence betwecime ini te 
Heme proposal and its alternative, the analysis Cannot propem se, 
Genmade beyond the use life that is common to Doth projec 


Mirs qualification would not hold in tite unlikely ease ena ee ae 


mbecriiative hed a longer lite than the project.+ Owe Veqemea 


trerborgh, Ops GLE Ag. De wave 





§ 0 


SoUMOlmsccCry Leu ire wwoutdss til) bewnecessany asya basis for 
EaMputing relative set urns . 


Ilaecone Ttexes -eneecasierlows 


With tax rates as high as they are in this country,., 
ime 1S Not SUrpriSing that the tax aspect 15 a prime consider- 
fol itl MOSt investment decisions. As explained previously, 
maxes afiect both the timing and the amount of cash flows.~ 

Depreciation 1S one primary means throwenewhwehmeasee 
mercet Cash flows. tlhe method of depreciation detrermimess ene 
Meom: Of the asset cost that asvexpemsed each year. anc. 
Mmemce, the cash flow that 1S shielded from the ‘'tax bite.” 

The book value Of 8am asset 1s Cssentially sirre ley ae 
Meerne question of asset replacement. ~(1t 1S a sunk coOsmeana 
mmoucn should have no bearing On thewdecilsi1 on. | wetewevc a 
milel) an C€X1iSting asset is disposed of, there may be a2 palmoe 
Hess On the remaining book value, which 1s subject to tax Laws 
jmremenence, cash tlows are altered, , 

These aspects are portrayed along with a complicating 
pee common problem of unequal lives in the Example tnat tolilo we 

The problem stems from the facet that tne extsting 


equipment has an esttmated rematning Iitfe of four years, 
white the expected life of the new machine 1s 10 years. 


tRBogen, Dee Gene O54 Mae). 


Die d. 











§] 


If the machine ts replaced now, a compartson can be 
made as of the end of four years when the useful 

Lufe of the old machine is terminated. But, at that 
time, the replacement machine will have a life expec- 
taney of stx years, and a constderable salvage value 
that must be taken tnto constderatton. 

Por andivs iS s iables IZ and lserelagempiec  dawaean 
tabular form. As illustrated in Table 12, machine A is com- 
Peetecly written ©ff at the end of four years (tén years os 
Semvice at $1,000 per year depreciation). The disposal value 
is, therefore, a capital gain. Had the machine been disposed 
Giat year nine for $1,000, there would have beem no capital 
gain or loss, with the salvage value just equating to the 
$1,000 remaining book wel.” 


Tap le 12 


COMPARISON OF 
INVESTMENT ALTERNATIVES WITH DIFFERENT USEFUL LIVES 


Machine A 
Mmeeenew, estimated Life l@Syears. =. Ves . oo > HOO 
beok value now (straight-line depreciation). . .. . 4,000 
Pemteining useful Lite. >: :°9a 2. 2) 20m 2s ee so ee 3 ee eae 
Meerresdl value WOW ( me Me a “sree: cueuecn ctl lercneeDmnnewecemee On. Jig) J)\0) 
Peeeposal Value 4 years hence . . 2 % « «3. « Se s 10030 
Pomeral Operating Costs; exclusive of depreciation, . 10,7000 
feeemernum desSaired re Ei mse Poems: at Geers uesrecnes sri aMNen meats 122 


Machine B 


Meee new, estimated life 10° years .93 fe. 29 wee ol O08 
Meecposal value 4 years hence s94) |. © 6 ca ee OU 
tmoposal value 1O°years, hen@e. “yee « <4 5s Se 4,000 
momual operating costs, exclusive of depreciation. 5. 00G 
Source: Bogen, op. cit., 17.43, 17.46. 

J 


Ibid., p. 17.46. 
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(2) 


(3) 
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inte eae ViemercMiopee Wie TNS momadlicd DlemeonLnoborat lol Ot 


following equation derivations... 


MEtChaGaxk PROCCCdGE = MT eCVenlCs == <pences Ounem  tman 
Ge piece Cred hom reo Nie at dix 


SINCC MECC OMe CAxXeamibtawerabee} ms taxa bomimcome) 
ania dep reer on) 1S stan ece duet) pike 


Income tax = (tax rate) x (revenues-expenses other than 
dep reewat Von dep feed (lO) 


Poti tilting equation (5) Sim ecquatione(]) Gives equation 


(4) After-tax proceeds 


moyentter-tax proceeds 


eiolLce Of depreciation methods. 


mine depreciation was used for simplicity sor a1 1luctricrom 


I 


(l-tax rate) x (revenues-expenses 


Other thanedepreciation-depreciacmom 


ro (Utekeeyicte teal ei: Jere) 


OT 


CS sabe see eS) x (ee om eS — Sagne ns as 
Cellier ual cep) eC ia C1 Olin) iat Neos 
rate) x depreciation 


The Internal Revenue’ Code ot 1954 allows a) fries 


-* 


femre Ver, Since the choice of depreciation method wilt aie cer 


mies tnent prOfitability, wt behooves a) firm Go. exp loro mune 


In the above example otialenm 


method that will maximize its profits. The method chosen may 


depend upon the firm's cost of capital as well as upon the 


hite of the investment and its expected salvage value. MHow- 


oven, it 1s Gare that, a farm will depreciare equipicme shan 


t Bierman Aid SMa woos set seep ier tl OC meMnO oe 








8 4 
Dever Ulditmealneceeler auc mMetnods line" undenivimne “impecus 
menorceOften UianeNouetne Lireat por functional obsolescence. 
Long-lived assets such as a utility distribution system are 
commonly depreciated by the straight-line method. 

EQUat Glin ols sam © Helwan lly vaca c ceeome a GU lea names 
the optimum method of depreciation when used in conjunction 
mre cic Mrescie value Meu rod, <The vtirst part of tne equate 
mmindependent of the denpreélation metiiod, the second fully eden 
pendent . 

Tai et. SHOWS ils Semis mieie mllcauiee tude tons 
maton. (>) aS well as: the methodolovy of the "Enucemdepres 
merci Ol measures. Since the ~imitial part of the equations: 
MiescamestOor “elther method, the ones proqucime new roiicsss 
lpescnt value in the table also produces the highestypresene 
meee Overall. 

some firms, particularly Manufacturing eCompanvcer 
Mecat Similar assets as a category. If the assets ere walikes 
men as portable welders, with approximately the sane Usernl 
meses, the fandling of SUC equipment 1s termed croup dopnccmu, 
memon, Ili unlike assets such as Office GCquipment are treaeam 


Moree uier. “the process Ws labeled seompos i temgic jc Glace ome 


ae choni, Oi, Chee, We. Been 
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Under the group method, the rate of depreciation is based on 
Piemave race. IaLe vor many similar re (semis) sees a3) 1c (penn 
mea od tO. Gen oa lame cmOreml in aSeinn B66.” we Tien Ee Gir tem 
rate in composite depreciation is a weighted average rate, 
the weighting reflecting the dollar amounts of assets in 
each Ot the various Categories imvelyed. | Thus, a cimp ic 
Bepreciation rate is derived for all office equipment in 
a plant .° The annual djepreciatide e-Dense Minden, Oren pmoms 
somposite depreciation dependsmon. emcee tnod als cde meni 
CAS Stone S Wrechelpiee Matec) Bley lliezhen@l, 9 ies wet iS ahojilbaccl ce 
mes t@tal “GCOSt Of the aSSe€t ereoupems Wem the @roupmor. Gen. 
Peoruc Metnods are USeCd ye now oalinOnelOsses re eCOvnuezcd when 
poeindividual asset 15 disposed of... “lias ssaeceunn assumes 
mia pains Om some dispositions are offset by losses onsotnen 
Salvage value affects each yearly computation of the 
am OL -the-years' digits, Sout by UsSime pene double dec imma. 


° 


bekance method, this problem can'be avoided while sti) ip. 


mitine from accelerated depreciation.® 
TO Simplify the inherentwearichmetve 11 dep7 cere 


Somputations, most large firms use tables To vassise iivene 


‘Bierman AG. SI dst 10 Oe ec Oo 


‘anthony, Oe er ce, (pl ames 


oem 


*Rierman and SMUG C , Op eC? 7 meme eons 
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Snolece OL a Metnod and cO Merive the tax savaimes associated 
with an investment proposal. 

Nit leStic: 2aitaetedtTONsS Obedeooreclat 1Ommola hime 
miaer the Internal Revenue Code would in itself provide ma-u- 
Merial enough £0r a doctoral dissertation, the subject lias 
Mec COnfined in this paper to some of the more important 
Eonmplications that arise in practice. 


Intl aevon aie Umvestenent. celeentron 


[it an Wace “Or “Secmine i) aa re owes Salone 1a la ole on 
mivestment analyst might well ask how the prospect of imfva- 
mionm Will affect his analysiswoef investment propos dls 7 meets 


Mirestions bear on this problem: 


(1) Will the srojected net (cash tows mime specu 
inflation? 


(Z) When the dollar as changine Invanpsolute om ine 
power, how can the rate of return Dew connut cam 


(3) Are taxes duc When =reeceipts sare 1 Cee eameam 
later? 


The latter question is vital and requires a condi- 
mmomal answer. If the tax laws permit payment of taxesuan 
fem 2 for sizable cash inflows projececd foreycen Ue n a 
[i valid consideration in favor of the projects Ml i tne mange 


between ‘co"' and "no-go" for the investment rests on) ehismien ae 





&& 


Good prenvee, the anvestment shoulda be reyected untess con- 
firmation of delayed payment is available. 

The answer to question (1) is that receipts prede- 
Belininied by €OMEYract, such as a bond, do not respond to in- 
mation. In the case of physical production assets, the ve- 
Eepts Can be ~expected ta Bertil ly responsive. 

AS) ton Tile Mebut ous n Te CU MmmommelnVest Mel mmc tant 
meres Of inflation, VTerboreny)states, “No attong! como, sande 
~8 posstble without converting future recetpts itn varying 
BoLrlars into therr equivalent tn the dollars of tnvestmene 


or some other untform measure. 


SUMMARY 


The preceding “chapter wasedevored) lo al. Ovete ame 
meemethods used (and misused) fer Che meadsurciicnt “Of Piiyjeom. 
emt worth. The resultant Of this imquiry was  tiatecme 
value of any method (while perhaps technically superior to 
Others, or Simply adequate for the task at hand) was dependent 
Meom the relevancy and accuracy of the data applied moe 

Im this connection; Chapeer Wel was desi encamiae 


merret Out those Concepts and quantitative inputs, intrinsre 


tRierman and Si dit. tae cans ee mre 


‘Terborgh, OD. Ctl... Waele 


pee. eae 
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SO mcOmp rc ics hvem dio CMedolomleallhy secOrLrect pcasi-t lon 
amakysis.) Ihis approagen perhaps Terllected acbras toward 
Ene ciscounted cash-flow methods but, nonetheless, is 
Peo corte. Of ives Ucn gaia Ins 1S aiiGens resi ikucil tly on science ic cole 
Having noted that good data 1S Synonomous with 
effective cash-flow appl eaelOle IewomecesO Tapia Tel bese irane 
eo: low composition takes place vinwa Millet ok avai img 
ieaoneecs Ol Geriaimty and meknowlcagvcd sisi ammo Ine ce murcian ama 
Milecrtainty ane apparently conconmmtamts. tO tie, cStimanlon 
mmrubnre Casn £lows, they arer abso: tacvors  cermalc sGomenc 
mines tMemue-sSelLeCtiONl ProOCess eis sol Gilegu ile y walice me cau aniicr 


© 


Mmmchapter IV. 





Tolstegl Wer 3b. 


RISK AND UNCERTAINTY 


Vitiiic rch imac Olle Mite Sic lta sheet 701 Capa tam 
budgeting is decision-making, wnere choices must be made 
Mp Ceriat lve GCOUnSCS=OmncctlOl.. (We dldantituative data 
Mcoed in these decisions are normally estimates of Outcomes 
mOr G€ach alternative course of action. However, estimates 
are forecasts, they relate to the future and, therefore, 
Empmnace the WinNcertainties association With forecasting.? 
mora, YCL, ".2.uncertainty Characteristics, are impontante 
bile there Gs much obSoleseence or Methods or of Styler 
Mapeelechleness aid ODSCUTIty Of LOnCeast lo) DUyse >. mie clotme 
particularly in development of new and unknown product lines." 

Considerable emphasis has been given the application 
Peprobability techniques ~to medsure or Otherwise prov Mdem nom 
Wesk and uncertainty ian estimates. | Ihe meed for thiseertom 


moeesuccinctly advanced by Joel Dean. ° 


tpogen, Moe AO pe in IE Jig if Sy 


-Joel Dean, Managerial Eeonomtes, (Englewood Cliffs, N.J.-- 
Peentice tial i ime... 19 Sig). pero. 


apt a. 
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Adgustments to altow for uncertainty may be 
challenged as nothtng more than guesses. Perhaps 
they are. But even so, they are guesses that must 
be made, and will be made, etther explicttly or im- 
PECCTL LY See re FON Oppl yr Lie PYrOvaGptli Ty adj usta 
ments does not enable management to avotd the prob- 
Lem: tt merely transfers the quess element in dis- 
gutsed form to some other stage of the decision-making 
process. 


Deiiliedonedncd=o ©Ulece Ss 


THES PSCO Ol Lt VOT ean tee se ci Ges © ented S, ena cee er te 


marmty nas for some analysts prodweed a dual concept or the 


= 


d 


Moyece, rather than simply synonymousmecrmi nology -~iece mito. 


MGmcmecer tainty are GiTrerent, Venoucimmt curate O seme morcinc 


problem area. 


° 


Spencer and Siegelman Gdefime Tish Gas ae ce celine. 


Mecive measurement of an outcome, such as a loss Gr a cate 


peiamner such that the probability Of tlre CUuLCcOMmMescanmpew eae. 


2 : , a 
deted," In other words, risk 945 ©bjective and Guantln oe 


1 


ic 


Metnat 1tS probability can bewmeasured 2 Lh. Cental ie aa ec 


ime OUtTCOme characteristics are known am advance, aseiuecemr. 


messiis or dice-throwing.° 


Another application 12s €net of pred cclomebacicdmem 


muler experience Or historical data, where the number cr 
) 
mo. a. 
ee: F , , ; a 
Milton i, spencer and Louis Siegelman, Managerial s£covomeca. 
Deetsion-Making and Forward Planning, (Honewood, I11l.: Richard 


OES ca. pO roe ag IESES) SF) eye tise 


Bogen, Oye Lg Wha gia? On 
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apcecrvdtionus Of adatasane Maree CnouchseovexiibDicastability. 
mee repeated in the populacion, and are independent (or 
Podomly distraputed) = lhe prediction 1s ordinarily in- 
Fluenced by the normal frequency distribution whose char- 
mreristics can be defined by Measuring. (computing) — the 
mean (central tendency) ,sstandard deviation (dispersion), 
and skewness.1 

Shuo2m des enibes sun ee that ies tila sae One maul ann 
mee. arises from cevelopments amdytlucriaeioms tiateecammion 
Memoltticiently foreseen and) adequavely predicted, “sue eas 
Biices il Consumer Styler tas tesmaldmultoresecoa lem om odie 
gevelopments by rival firms.  lJlechnological advancement alse 
miereases uncertainty when at wenderseonsoletemcer tame men 
ductive facilities." 

In contrast. to risk, unecereainity 1s) subieer in memn 
menue. Sbhile the data concerns the future. 1f eanmotmec 
Meme ctively veriried, as in @ameswol Chance. NUS alr vee 


monsons May estimate a given Outcome quite dui tencntty or 


mecning more than intrinsic Optimism or pessimism. 


iL 
Ve em 


vol A. Shubin, Managerial and Industrtal Economics (New York: 
Weis On auilcii? GOwes ss 0 Orem oem) unre oon 
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This paper will address the objective side of risk 
and uncertainty which, by the above definitions, are essen- 
erally the analysis of and coping witm risk. However, this 
Ppelter Feels that the  tworeonceptsmame mote hearty sails ce tee 
ible as to the individual entity, that they do overlap, and 
fence the title Of the chapter imeludes both terns. 

Wiepemes Bre choc Sl cies ie serlele “Glo sealG He alo. rerehoyilic 2\il 
budgeting decisions as generally emanating from five sources :* 

(1) Risk from tnsuffitcten’ numbers (Of Similar Inveou. 
ments) arises when the firm undertakes an investment with which 
meemas Nad little or nowprier experience. Unit anskiarn th) gama, 
lead tO erroneous estimates which by tmemselvyesemay p> hoauecsd 
Pa decision, However, thie law of “averages 2 lsopentememen. 
mealysis. All things being equal and @iceul ate rs) Like eames 
ee fair coin, the pro ,éece May) farlero nate rial PZeesamo ls: 
meeause of failure of the law of large numbers to Ope aikc 
mee a Sincle trial Of the proba is ee iambs ime 

(2) Risk from external change results from changes 
in the probability mechanism. A mechanism containing a change 
mEeonosis would be impossibly complex 7) Some at tenpem Cem iter, 


porate the more likely and discernible change factors may be 


IMerrett and SY KGS) (Op amet ee Boer lho Choo. 


rane 
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made but generall such changes are the result of external 
anc larger, more “complex forces . 

(Srvc ronan erp verano ou Ue MeO» lex 
probability mechanism is common. For instance, a sales 
morecast Mot Only Entails an Understanaine of the mature 
ma Magnitude of each forecast variable. but alliso the 
Primacy Ob the relationships amone the variables. (and eon- 
meailus|/s.) In the present Slatesonemon ledge sconce imine circ 
Peeber, Creat latitude O01 sehion =) mlmenO mee cs tl) Cee alo tor 
Mitcmcwciwerror 1S OLteCm Elen Malmecrcien teOt lok imo museca 
iia Capital project. 

(4) Risk Of Deas iy ecQuei ulnar ls eS.-4ail)-cime 
mere are divergent Opa tons. oO mm bomen eleeye ou: Mcltrt Ieenclctom 
bares Can enter an eCvaluation very subElyY; and. cependime 
imeem Ghe hierarchial level of SOUrCe, Dias can have camviens, 
meliicant bearing on tile wadccis tone» Geecss 

(5S) Risk from errors Of analysts Primapily  ceen. 
moeechne technical and financials analysas of Stic projec cme ua 
Mm particularly common when the technical’ process boil sero ce 
is unusual, or where the project implications are complex and 
numerous. These risks come from errors of commission as well 


as OMlssilon. 








aE 


BEBE Cee KEM ECL MUS PES Mola Ge Tem Pern ao sok elale 
practice of investment classification should be mentioned. 
For administrative purposes, most enterprises first assemble 
preferred new investments and then group them into categories. 
This procedure recognizes that the accuracy of cash-flow esti- 
mates varies among types of investments by reasons of complexity 
and uncertainty. Replacement or €ost redcllctiron inves (men taame 
meamcrally Characterized by low-marketing@erisk and a relariver, 
Straightforward analysis, while expansion/diversification (new 
Peeeaguct) undertakings carry with themea moderate teeiienwdecn 
of risk.° While the classification process varies greatly among 
firms, it 1S widely recognized as a fundamental step in risk 
analysis. 

Re€cOgniLiON Of TSK by deereceand Native see 
gseknowledgement of the fact that Sound intuitive judgment, 
fpome a necessary part of a Sound decision 15 Notes ler me 
f[mmectlarantee it... Analysis IS (requi pedro -noure that no 
essential factors have been omitted from the basic premises 


mee that each factor is assigned an appropriate welgnc- 


ly. Fred Weston and Eugene F. Brigham, Essentials of Managerval 


Finance (New York: Hold Rinehard and Winston, Inc., 1968), p.128. 


‘Dean, Bel ena ny te iS 


Weston ANOGH Jo emer yE ele), tbe . JR. 1A i 


a — 
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"Analysis 1S no substitute for sound intuitive judgment, but 


Memtiel aS Suc jademenemaa substitule aor analysis." 


Risk Analysis 


Une@re ware Several limi tedenerneods OW etm usc emanE 
meroWw 107 tie presence CL mumec hal wese) Wild Gmiie sala rcs 
may proceed, However, since all buteone (nore accurate tence 
Casts) employ subjective considerations, discussion of these 
ere rtsS Will be Limited etOedss tn lo mcexcaihoic 

One Way tO Improve the @ulaliry of cash-flow emcs eis 
Meces 15 tO USC meMplrical sedate Oma itis ies cic estimates. -If, 
mer exalnple, the firm Ss history Of Cauda pmenGrees 05.915 soca 
midcenimprovements and cbsobesSeenec Nave exceeded ees: mMames 
Peel 0 percent, then this chronve error, 15 eis ti tracy eens 
memsated £Or in the mew pre ject eestimares: 

A more SubjJeCceive process welten wasoal lS sae leu, ee 
feet c MOVES Up through the firm Swiwverareny a Vespi emer. 
M@uality Of the analytical analysis tmae produced the pence: 
mmeures, arbitrary “hedge cuts Imetiese projectcaDenciamm. 
ase Often made. This precedure can lead to rejection of tie 


mrojyect at the highest ievels of authorization by a iano ener 


IMerrett aides yneS Oo mmme? Cemeem cla ac. 


2 
leads OCG no) ame 
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1gnorant of the true potential value of the investment. This 
iene pes tab beds bUneamenatie rick. =) Ihe recommended) cure is 
to make the analyst less liable for his estimates and attach 
Fess significance to periormaneces that exceed highly canserva- 
1 


mic C€xXPecCtatlons. 


Welcomed tibia ke Bs Climates 


POY any Inpule mean estiiate. tiene 19 M@oOLrmlal ey aa 
Moye ctive DUC Treeoondzable Tange @rmmoss tou lit lesa wet neea 
Weoclmistic alternative at the Lowepmeine valid.) aime jem inc mee 
milcernative as the upper DPimilty Working With a wide spe cmuum 
Meeecstimates may be unieasiple ges widely ised Solutions. 


assign a weleght to Che pessimistic, most prebable. and oper 


Mist icC e€Stiniates, (lhe Ywemehs taccors anreypropan tlt less ws 
ge) Such add up to unity). The product of theres tindtewanraene. 
Bosiegned Welgnt gives the expeeted valle. = lnesaverag des em 


the expected values represents the weighted expected value for 
me input being considered. ws lhis denived value ,toOssomemc owies 
Beeoresses the uncertain 16. seven pute 

An ‘expanded version Of sthis ie thod Wel lizecea) eacee. 
ieeticant values in the spread er valuesmior cacny tae toma. 
relative probability represenuinesthe Tikiinoodwe.: Cceurmeuiee 


eionald H. Woods, "Improving Estimates that Involve Uncertainty," 
Harvard Business Review, XLIV, No. 4 (July-August, 1966), p. 96. 
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mS assigned cach Valwtews This procedure is repeated for each 
PAC wOT ede Cie DomiMGOmuine —CQUAtTONNIOn While ai vanswe vars 
Seugnt. <A particular value 1s sellected at random from each 
SRS Ut DUC TOM Ou Va lle SeaOm ucdehu nae hOtwme) Nese sclcem1 © ns maser 
mach COMbIned lO SO)lVe pemlewcauat Hom ( iommally sence smatc sOnmmene 
wim Or present Valley on weasel Lows). 

EnTOUCH ie Use. Ole awe Ol Gem mulllS 9) OCe Ghulisc me Ime 
repeated such that every possible combination is run through. 
ibe results will be a range Oo. Values from loss=to maxiinum 
Horne lie mathematical mede te masere aussie | ded tal lino s cmos 
Mmrlues.. Soimece Ya Given Value wean De wae e ved BUitroU Cn enc mom 
more COMbainations, tne Higher the number Gf combina ioncmen 
greater the chances of achieving that particular value. The 
muerace Expectation is the averape @kethe Values Olea cum. 
Bemes as Weighted by the likelihieod of oeccurnei ee, mucus sume 


Pmmcaecpictied in Figure 5. 


vo @ 70 
2 50 
a Sa 40 
s fa : 30 
pean 20 
ogo 10 
oe O 
© 0 2 4 6 8 1 12 


Ratt: (Oe eC & Ube 


Bicure 5. PORTRAYAL Oh Sines iii Teh bow Wit RAL EeT tO PEED ar 
CHANCES OF OCCURRENCE 


Source: Hertz, "Capttal Investment” p. 102. 
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The variability of outcome values from the average 
21S also important since rational management would prefer lower 
variability for the same return if the choice were available. 

Tie vValuewOL stiis appre denmcaitas Wires ssc mionedsty amon 
mes -Of-thumb or the laimited-variablle-input method previous, 
meocussed) 1S that 1 Consaders a range of values for each sia. 
Mrticant factor. the ranges normally reflect a composite yiew- 
poe, Otten reinforced Wii wars tortcalmaatanon, Evrendce mm ae 
Memeht assigned each factor, as a relative probability value, 
mormally represents the opinion of the firm's most knowledge- 
mole individual(s) in that respective area. Furthermore, 2 
Poses no special problem to any firm with access to a digital 
Semputer. However, its most Striking advantage may be thatere 


; ise: 2 
flows Management to discriminate between measures o1; 


(1) expected return based vor Wonted Sp rep oan lemee 
Of all) possi) heme el aise 


(2) variability (oe etn ail 
(3) easivse 
Maes can be illustrated in figure © where; 
-- Investment B oT eee olen Mes NeG@rc duro ti 1 1m Oma cy) 


than investment vA) (oO gett 0 50 cme lla 1 eomou 
achmevemnent. 


‘Hertz, op. cit., pp. 99-100 


Sepid., p. 105. 
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FING MCS Ib IAS el Waele Maley, Shpua es Tesco 
loss of 103 to a positive 25% as shown on Figure 6. 
Investment A has very little variability. 


Bae Ve Seaien Ce bmec Mere omc Ons idee, sinGre aris) © tine © 


Muro is Tonks eG) Nyy ene eee ee weMleres Foe te he @ iG © 
INnVeESEMen ts - 


60 
40 


20 





CHANCES THAT RATE WILL BE 
AGHIEVEDROR TBETIERED 


-10% -5 0 § 10 15 20 
PERCENT OF RETURN ON INVESTMENT 


Figure 6, COMPARISON OF RATES OF RETURN FOR TWO INVESTMENTS 
BY CHANCES MOT OCCURRENCE 





pomnce: Hertz, "“Caprtal Investment," p. 105, 











101 


This method is a first-rate management tool since it 
MeGesoltaues Lid Mi@nOuemamarce t degmeabout tile key medeuors 
immecie problem and the aneorporation o1 Lhe most authoritative 
SowiLon available  hemwee tne Kimd of tuncertainty thet 15 1- 
volved in each estimate can be evaluated ahead of time, allow- 
ing management to maximize the value of the information for 

be : 1 
Gieeclsion-making. 


Decision Trees 


The decision -trecsenp1od Chul ewes Way Ot edibs ileal 
the anatomy of a business decision. It enables management 
to take more direct account of: 

== the IMNpactme tne soi o ewe Gul Wome @ llowl@ ice. 

P= Che Np ac em Ok she iG caus 

== the relative value ef present and futures pet nee 

A detailed exploration of Ghis conecepe 1S Se Onder. 
Merended scope of this paper.) im pertraying 1s Use. toe. 
emalysis, a limited application will be shown. The follovine 
iean adaptation of Ome sed Dy Edwards Jey MoGk, me tc yawn ce cya 


Finanetal Management). 


ibid. 


‘John F. Magee, "How to Use Deciston Trees in Capital Investment,” 
Financtal Deciston-Making, ed. by Edward J. Mock (Scranton, Pa.: 
international Vexth coke € onpanyawee ce Jeep nn? Le 


Mock, OD. BEULs DP as 4eeealur 
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The company has a cost of capital of 10 percent. 
MielomcOls lderinowanmiVveartment sp ropesalnet LOU NO WGe tila t 
itacesan Expected Economies life of thiresceyeans. After—-tax 


moeceeds are proyvected as 101] ows. 


Hud. ot Assumed 

Vicraus Dow Lars ee toleleyeyan dbal icy 
if Se les (0) 10/006 .6 
80,000 net 
2 200,000 aii 
0 we 
S 100,000 me 
(OO O9 ys 


Tne problem of "eutcomes Mal ebe stud wed suide aro 
meses: lable 15 where all Veévents are statistically, iid@epe mien 
ee lable 16 where Some eCventswaress Gaetc uicailly Seepemucure 

In the first Case, this would besa iis weenie 
with a net present value of $197,200. There is virtually no 
mesk, Since even the “worst” possibility exceeds zero ee inencm, 
pebowing recapture of the investment at an imeerces rare 
Eeerohtly above the cost of capital 

However, in the second case, the amounts in year 3 
are statistically dependent on one-half the amounts received 
im year 2 and the amounts im yeeru2 sare statistically (ide pemd nr 


oi year ile 
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ANAGY SIS SOF i ve Oni PEC vein Vis EMENT Ant eRNAT EVES 
USINGTA DEGTSIONS TREE Wi NET PRESENT VALUE METHOD 


lil -events are Startompcally windependent Al l=casn. t lows 
Pie tious ands | 


Yoeek-a 5 Net Present PY Op ab 11 Mary 
O 1 Z 3 Va laeceorean) atria Of Pari 
it 2 


100 SAIS -5 50 


ee 70 253 084 
8 
2 


100 WIE IL ~144 





70 88 . 036 
$ (100) 

100 DIALS AOE 

u Zo 70 Sie .056 





100 48 Pore (6 


70 25 -024 
weresent value. of path equals Seas | beeen oe 0) e atau, where 
n = year and i = .10: (1+i)” 


50 x 2909 + 200 x . 626 10G ae > Pe 
136 4 163) 4075-1007 2G 


I 


Z 
Probability of path equals probability of year lx epreb apie, 


eer year 2 x probabi lmwiy vor oa 0° Xx of OX. 2108 See 
Value er. 
Po bab releinien, ms Condit von |i = Expected— 
oD S297 Gey GG Seo jeune 
.084 253006 21,066 
~ 144 IIL ths ONS 16,000 
Geers 88,000 354.200 
~224 MNS OGG, 48,000 
eS ISO WONG 10, os 
Oo 48,000 4. OU 
.024 12 1S OOS, 500 


Expected tet. pee > citer lemme. Wem ls tr (ln iel utes eee Onn 


a a ae eamtatatel 
Pi A A A A St 





104 


apie 26 


ANALY SUS OF TOPOL E Tien ENVES MENT AbTER NAT IVES 
USING A DECISION TREE WITH NET PRESENT VALUE METHOD 


[Events are partially dependent Sear) SC Ise al yey acre 


independent. Spee=pape OQ (Cash st for in thousands. 
Year Net Present Jesiereyieyrs\|ey st Jal, 2. _ 
0 IL 2 5 Value Of pac nee Ontasr aliets 
100 276 eo S10 





100 276 084 


LD 0 eee ae (ln OF) melee 
6 isa 
0 (100) 0 Sic 
ae 
“4 7 


80 a 213 Dane 
3 100 213 .056 
.8 

co, (100) 2096 
O CEO Oo) PO24 

Value 
lmserenloygsiio) sb IL Less x Gondi tional = poe fe ic (acl 
eae 27620010 = 116,000 
ZG 2 30100 = SS) NOY) 
Pei”) (100,000) = (30,000) 


Expected Net present Walwiee. = eee «select sce 
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THUS “proj eet ms also lucratives tron whe standpoint 
of an NPV of $145,700. However, there is a 30 percent 
probability of a $30,000 loss. This might well deter a firm 
with marginal capital resources--particularly if it has a 
melataively nigh-debt-to-equity ratio Or problems Wilt market 
Poidation Of 1S Ss EOCK, 

Uhas “deGis vont nee sprey tdesmeastiy Compiler emded 
schemes of outcomes for various investment conditions; out- 
somes that recognize risk Sime tenis Oresun)eCti ve proba gene 
and statistical analysis. DUutewittenapoul tive “Sa tudt Lome gress 
meaccision triggers only one vor ryo, outcome dmanenes . iltenmema 
mur lead tO -a SeCOnd Wee wom oOnm Ol Tit eo nes See tein 
sretuation that the start-to-finish enaim reaction pre vucucee, 
memonstrated. lt employs the element sot time. Wine eiicw acerca 
Seeiario, along with the customary tree “or alternative oman 
Meeoclated probddbilia tiles "eGOs tS said smensuimise 

Referring tO FileuRpes)/ eae Jeei sie | © i] umes 
company must decide between alternative A and B. However, de- 
Bending On the Outcome Of B, a Secomd decision May be ieee 
iis 1s indicated by Decision Point 2s which, in tiepdecercme 
mree, follows Decision Point I by two years. ~lhis Secomd decn.aon 


produces additional possibilities which are a part of the total 
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oitasly Sasa lt May spew mecess dry stO fpiot sanaeaz ce eeG1Si0n 
Point 2 to properly evaluate the significance of the B 
PeCenniat IVC abt Ol mo. muame: 

DECAS MOM er Cece in eC tig ie) Cun ac ell a Onaiiantemen 
available to management, make possible more systematic 
omalysis and lead to pebter Gdecis lomsae)O Use) Chiio  aidls seme 
tool management must: 


i LeGdentinve the Peritseemecdcemsmonse md 
alterna t vcs pee 2c ll mOrsninn 


2. Ldentity thes poi es somes) eer adie a amc 
the Cy pevor ance? eammetnate iy cmon 
COMES Fatecac hw po mie. 

5, Estimatevene vol liccemecodcusre Make weme 
analysis ,es pect a hy ape ince oie oo Omltedmno 


of ditfeCrent evenrs Cree resil +s ot 2 canoe 


4. Analyze thewalternativemyalics tomenoo-- 
a course. 


A decision tree does not cive management Giveo mime 
aqeeisions. Rather, it provides assistance andere gill Unomeern 
Super alternative at any decision point.) Ine vontquewn coats. 
Oe the decision tree 1s that it a@blows  =inanagement = tomconmpmn. 
analytical Cechniques such as “ditee@eommecdmedoh | foe mle lecm 
end) present-value methods with aumelavively "cleanser a 


or the impact Of GULULe dee] s 1 Ommed mer ta ee small events.¢ 


1 — bore , 
John F. Magee, "Dectston Trees for Dectston-Making," Harvard 
Business Review, 42 (Ming Waus ceo.) eee oe 
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Return Ol evies ticn taser SUSeCOos fOr Capital 


The ext 2ejomever TS. dev Ore aro tivome@s tO ed ommmcel 
Mich the purpose of xolmdine out ime Sinancial derterminames 
menvolvyed with investient seléctiom. “This "cost on 7ean1 tc lemme 
a firm has many interpretations both in computational method 
pine Si CWitiCanece, Ge pemc int cael sabmicme Ne Oust a nye. mmol onmere 
eonsulted. “It any event, the yrelavon present-Vvaluewals coum 
mace Of a proposed projectycan be compared to Lie fim smeoa 
ot Capital. If the latter 1s cConpiuted correctl,, these. enem 
yueld should exceed (Gr at least equal) the cost Of Capa tc 
mhe rate of interest used ameene present~valuec wequat no mesmiecne 
pe no less than the cost @£f capital. lo do otherwise woman oa 
HUnding a project that has a projected rate of return eso erm 
the cost of funds invested in it.] 

When @ project Feturneis —compercd Wii eiecweo> tor 
eapital, the question Oftem provokeders . nat ss Gmc cman 
eoread between the cost of “capital and they tela o1 aneiee is, 
aplle project, so that YiSk 1s properly recognized. sais sac 
elon can also apply to the net presemt-Valuc Meelodea imc meeeman 
Bf an addéd percentage ta the costewor Capital for suse 40 Seem 


Squat 1 Ol: 


Ipollack, Op Ci ee 





OS 


Adding an arbitrary percentage to the cost of capital 
to compensate for risk "merely transfers the guess element in 
disguised form to some other stage of the decision-making pro- 


iri 


Sess. le would be tar more rationale to qust apply sp yobao dies. 


adjustments to cash-flow projections. ¢ 


Addins ay pereemd cemee 
mie “discount rate 11 “tie wNey wecallien lataonyisealsomtecenieeaiel, 
Hrs Oula. “FOr tnew1is komt pea ll yea soe oibec mtn Elli sm eas iments 
@iscounted by 10S OWN Orleinal Vvalitewro. Gach yodn ror warren 
tion.” AdGdIMGg ya  TIisk Laceor, wo ms mCOmdN COS bm OtunC cpa maaml 
Cool) and \then discountine sack a acuewiese is SCGUhiva leit ame 


Stacie tat ; 


] l l 
(1+.1)" + (1+.05)n = taeeles)e. 


Wirich is erroneous.” 

An aspect of risk that may escape the analyst 
fparticularly one preoceupiled itso ltrary ad justilem ease 
mivestment business risk) as that portion of the Marke vummeen cas 
fate representing the enders recogni tion) of risk) esc Oules. 


mentioned, the rate of interest demanded by the léndér = isso meiicn 


Lnean, Managertal | Conon? com Dum Oc. 


“Bierman andeomLdt . OO wc tampa cio 


>Re fer to Chapter [1 ror ue tier wdisenss Tenmen ti tseeeanieer 
Tidward R, Oscarson, “Capital Investment Analysts tn tne Navg 
(Unpublished Master's Thesis, Gcors@e Washineton Unive ae 
Dr oro < 
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a rerlection oO) litsears utility, ine pos tponmme Teonsump lion, out 
JAESO LEpresemes Towels dieLomenO lemme mcm GU tC mo mm—mi)C |i onaminG 


1 


dSSOGCTAbCS  Witiieme iomm Ss Cm Or Muncie aml NOt iciscr jWels  ejowevene™ 


risk-consciousness is not necessarily all fear of outright loss, 
SUGN aS thedoWel) fame w ol Ctihtcmmiines Cinciit. One muni y eeclinc@ reflect 
aversion tO high Joppertunmty ~eosts--1.ec., Naving t ted) Upmann. 
in a low-return (but relatively safe) investment, subsequent 
ha phey Letrurn Oppor wind ties. Walsh sity C= tO) cemaolgo interne This 
aspect has implications Imetnemcosteor LUMdS andeise flit ences 
discussed in Chapter Ve Coston @Capi ral for spur pose cmon 
this chapter, it 1S reé-e€mphasizedythat safety and higne pmo 
Opportunity can normally be Letnd at oppes Ttecwcnds soamemc in- 
vestment Spectrum; and that vthe price paid fon a@indseUusc cme 
the investment scenario ameludes gecompensat? OW veo elie mmec cleus 
ror the risk Caken Gna hinges ne etn waa alodaee 
PrOSspece 

While risk analysis and coping with unGerearmie, 
will no Longer be regarded by the business "commune G7 sac mem. 
Mmedge of the world,” dt as unlikely to becomes aneln ar yea 
to small and intermediate-size business --at™ least MOu em. 


immediate future. This speculation 25 baScd vom) tne Ver emer 


Om the paper tite Gi al Ulta Vice ee 


meee page 14, Time Adjusted Methods. 





Jha 


lO-ap yp reciave ene ssUpmce Vem IMpriecar1Ons Of masks 
and uncertainty, the successful businessman has but to look 
MSO nis past. = owen t Owc Ulan et aeieve ly Gey altace jalan 
even tie dcademic MeatmessmOn st ieomawione ‘examples om Om pO seas 
morking knowledge Oumecreaim analy tieale Pec tqUes se bt mcemiay co, 
Projecting this endeaxorwinco, tne mMaclistrom cf the mayer sous mes 
decision would require familiarization with operations reéesearen 
metnodology that iS mot Tikely found in they erecat majorlt mer 
méedium- and small-size enterprises. 

It may be a matter of marketing. Perhaps what as 
needed is the same sort of enterprise impetus that launched 
mer cCOnputer SO CUnekKl eames OF ich genbnt Om) Omid nemicc mmm. 
mimble-minded entrepreneur witheseme vet sine dl heped wets ime 
surplus of highly educated talent may scelange clis) > aon 
gitairs. Investment consul tantsy spectral zino inet eae 
Umcertainty could conceivably make prevabilities 4s scores 


as net present value (although the Mateer ss Over Sec nity we 


old and still a minority technique), “lake most producesraen 
e0sts would have to be some fraction Of Ehe DeneLUtS Jou eae 
the latter would be akin to compounding uncertainty. towever, 


just as the family farm is fast becoming an anachronism, so may 
business rulés-of-thumb. The struggle of competi t10) eee. 
fimue as alway, Ot weulsaine simul cmmclinc nie IS kc Vell UelushOnai cum. 


(double-edged) weapon. 





ale 
SUMMARY 


TCC demas Vay me tyewor: techniques for I1GOrpona (me 
USI CRRA Vee site) Teor SNS WEP OUS BREeees ent Ceyjlee dl Am = 
Westmont “ania lysis meme CmmOd © Di@ieialo tml Iie sen OIC Oe cami One 
midely accepted invite lameey soUctmess scilt tt 1esmawinc 1c med mec aml 
pudSeting 1S) necognilzedmasma Cardinale pumet 1 On ands lseciae aca 
SpprTreopriately., (RECOgnt tole hoe dor el hto Pili Owe y Cie was) cemans 
fart culariy (cenuous Sisco sia lp business realm.) The con- 
Comitant emergence Gf the Compuleme nase oo OU Ly scilamecd 
this adoption, Also on the ascendency appears) to De —amccrcuam 
meCOCM LION Of iri Sk said same s emmUiiGlen ss tail celia. sO: amines characwem 
ms ties--—if the relatively 7 qcentmvolumc wan@m od. carcone aca 
Meltings on the subject sway valid Indicator... Gey Camm aienee 
ematical tools such as sequential deeision, theory mere. 
analysis, Markov chain analysis and Winear proc rammnunaeane 
devices to refine such variables as the value and direction 
of decision alternatives, optimum timing, and maximum/minimum 
factor combinations--all of which mitigate tne Tisk inves timae = 

Uncertainty in Connection with large lossesuitdy wrowee 


management to consider tools to measure the importance attached 


fo possible large losses Versus slarge prorits sl iengquc >. leawmenor 


twasson, Op. Clt., PPro 2G ieee. 








JIS 


poy cholopredl wipe tmommmmana cer omaiicmimives tows alike (compl ieaucs 
such analysis./ While this area of aia y Sues. aS: 9st lb ibe 
infancy, the terminolopy such as lanear and nonlinear utility, 
expected loss, and diserete and Contimuous events is beinepnsed 
in connection with models to determine such things as personal 


. y 
availUlatlonm Ob isk anidmeeky ec some d cieime: 


+ Bierman and? SM1idt4, Cem etng eels. 


Saco Ike Bierman, Jrs, Chanles ye Senigt baw renee eh Oued ve, 
and Robert Ki Jdedickhewmg@uantenar eve alysis) {Or Busta. 


Decistons, lst rev. ed. (Homewood, Illinois: Richard D. Irwin, 
Inc., 2965) Spe 5o3 > or 








GUE PE eae, 
COs OT CAPA 


ererowgslshivemie(o Nowe m en ell 5) “Mer teeyomieeh Mp wie ie 
Should be undertaken unless its expected discounted cash- 
flOW rate. or Tetcurn (conpuied =: rOnmeaint Te 1paled weds momar. 
and inflows) exceeds the anticipated cost of capital by some 
factor.'* From a monetary Staldpolmt, al alternativewceer..0 om 
mule Gan be formulated.) bnew nes cml, Guliic mGre wt ihcmic os fic crac 
Stream Of Net IMerememt a mee pbb lOismnorc he i cltec camy muna in- 
Mestment mMUSt De Creaver et liameme te wiees Clim Voll UicusOnamieutcmE nt es 
tl¢Cipated net Gash outlaycwrccuarcduby the (inves site lies ame 
both inflows and outlays are discounted at the cost of capital. * 
Despite 1tS amplicatione Imes the IMmVves tient dlc ea ssaamm 
™@me cost Of capital 1S"HOL a preelise filcure to te meonmpmned 
with finality. If the Manket priceyom a company seeomion 
Shares changes, 1t Precipitates sawenince wii ee ies eee ge 
Od: capital.” Similarly») aeechance siti sche siunds name Goan sien 


atfect the company’s Capital cose that has (O71 Intenccm vom: 


debt Capital. “However, Theme aeemicmmct ) Hetilet ac Om mer mcm 


aoc Schult Zz. S Cit ZaGeao ee eee Ono eee ees cue ee 


Pid. 


Bogen, OD. Cle. 5 omeuaraor 
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ile Bes. 


firm's cost of capital with precision, it can and must be 
estimated+--not Coe WiltbeGr scurdws (ele loll eo BClllOias 
point, but rather as a value in a boundary area. 
ASO RR. Wo Onision Doms sous  DeSsbet 4 tna aa@e cue 
of capital at a certain percentage for a given extent of 
financing really means that as the rate of return after taxes 
on Capital expenditures approaches the designated percentage, 
mac CXaMiNation Of proposedeproyectseamtOulde me Inereac wis 
rigorous .""4 
A COMpPTrenensive treauleme Of ENe determi) Na es ommon 
Ene Cost Of Capital 1asSsbeyomd sinew muir, vew wot tats ns Cilcee 
Since the intent of this portilom Of tiewpasner 15) merely ses 
demonstrate the relationshvppetwecne cect Ou. Cap ine ema 
Bae discount rate used ine anvesticie amalysise ee eor cies a 
Ene scope of this chapter Wille be sian teds to an Meno dwerren 
or the concept of the cost of capital sand 4 curtailedyama ae 
Of methods for deriving ana@vapplying Tt.) lhe implicate ron wor 
@apital rationing will be disregarded. Though 10 sep - cime 
enroughout the economy im onewformeersanother, Sars Cus s ROnmeme 


hould Serve no purpose. 


t john F, Childs, Long-Termerinarcing Englewood Cla 157s): 


Prentice-Hall, iIne22 5190) pepo 


‘Johnson, OD "CEC ...5 Pm 





DEN ES: 


ieee Conese emo le cilcm ec nos mea teal 


A PFiMary eke sons bt ler ysotede tprm' Ss Mamacemememrs 
BOOMAXIM1Lze the met present worthvon the residual owners. 
iets Capacity, the cost Of Obtaineme Capital fon tne wel 
Operations is also the minimum required rate of return on any 
mives tment Gdemandines such Garde ,- Tis. in theory. abi 
Gould be expected to Obtain funds amd invest them imycaprral 
Pov eCCts as long as Lhe ids coun tequravewowm ct lnm exe@ced mera 
fee MINIMUM, Cdquales "EO" pie scoctmmous capital.’ HOWe wel sue. 
mreOoretLical Concent 15)5an fl iencedsh, a emnibom Ot factors, | 
march, responding €o the expansive actions een the flirts oun 
Givulge a series of COStS Of Capital, cach one higher, cian 
meedecessor. This Gharacteristic stems strom) (mem ac tacmee 
these funds must be bid away from other competitive demands 
in the funds market. Parenthetically, as a firm moves down 
merough its list Of prospective: inves ticiesSee arratveaqsam 
descending order of profitability) the aspect of risk and 
tmeertainty would be expected Go Incecrpese a val Gust sac 
Point to any fLUrther under eahenas ee Ue ye Vel hc hOr le mcm 


mrospect of risk Commensurate wie Merle Zac ion tnemacqut s mmon 


IMock, Schultz, sehultz apd ts vence@ ee ye cr. me maw 


“Rogen, ODe CUE... De eieeeroe 











eee 


of additional capital is not immune to the classic laws of 
Supply aid devidndwwniepem Umit cOst Mere ases Ww) bil Umit mcr 
mand, Reduced marginal utility can be expected as successive 
assues of stock or bonds result in proportionally less net 
pHoceds, This situation wall mormally continue Until carnines 
ior OVE, 

TAiSewriter feels that risk plays 49S 1 ona £ ie ain eens 
in the supply-demand scenario. While, human nature certainly 
forts 1tself in the higher costs y elateto low sinencdsccamdcnt ant: 


and limited supply, the nature of the increased demand is also 


Mertinent. An expanding Geconomy breeds Yspecul ative dss viele 
iecute and COnServVatiVve anvestment. | CLten tie former sierra 
@esa faster rate than any other type. etenders alt emames 


mrace their money in Consonance with the overall risk eee) eee 
miey are taking. On one hand ase enecens cio Voss 1on epreaen 
Sapital, and om the other 1s fear of Posing potent 1 aiis Sense 
eommines On future Opportunies, Teethey, tle-Upe tile (enone, geen 
Barer but lower return investments...) 1 15 notsimplicduien —saenee 
mie risk Of Opportunity losses (Gpportunity costs) wil leat enc 
mermt quate to risk Of finamelaimlosses (tinougn yy icaices 
mailures), but Tathwerytiat One wtcndcmrer int lWenec mt ewe ance 


ine point to be made 2oethatethe sincerest Tate s(cost sor momae 


lileG 


Partially Tepresen usme@otnmeonca | Hone E@namigit: em Grant atest ie latuT 
Apel eM cvAKee cee OE CNS er S)e 1S) aot lem @ecl ly Teme lnieveronew” S 
financial condition as well as the current trend of the market. 
livearesultamt Wate. wal leech Ones Gite ete cei he silo e tO remmtanicels 
Bea cus, Whilew tne Mescus te ainie sem te 10d ls cman 0 lod ial came te cummlnc oes 
Meucractive financial Struceune — SUpponcinc® Saenienet  cocnmmmen 
mumds. In Cltiher ‘case, cher eI maneta less tate ecamome Va Miamed 
yecie lender votlld pres tmap ly sine lide lcm tiie tie Mec mos meine 
Business risk dssociated wilt yUie me mie semen cy omy sii Gliese 
BIE SO Uirelnee 

At this point we hewmen tape well tome n & Donne liane 
mie traditional Goncepre orwcapltales tructti ey WoUldulawoumuine 
average COSt Of Wapicaledeereds iio md dc ass introduced.? 
mOoweVer, arter a CeYrtalim polmen bow poaehca meee yay cla ce maou 
mould rise as Stock ana bond yields wane 1O need sem bic edit 
fe tne growing financially risk Tepresemecd iy tire sie, cate me 
dept. The implication here asetnaeeinereasedsdeb & cvenmerceem 
diiutes the quality Of a Stock, andsthnat greater, compensa deem 
mr the form Of higher yield srseineces a1 =r Ors dts) enc rie 
Weecor., .lhis theory 2s widely Sicha mene on va pale nt: eae nole 
HiMirO rm ly een Cer Ve CU Onc ~ nee es cc 


tyames C. T. Mao, Quantttattve Analysts of Fitnancetal Deerstons 
(London: Codllger—Ma cig aie eee e ee eee nO: 
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Various authors have proposed an assortment of 
models, some of which are more dynamic (and comprehensive) 
than others.? In 1958, Modigliani and Miller presented a 
mew tiNCOry iiehiihaine wad management.“ Tite Sos Camee ie mtalneem 
work lay in the proposition that in a world of perfect markets 
and rational investors, two identical companies with similar 
sooctS and earnings Of Like=qualriiyamustalave Che same meee 
market value, regardless of differences in leverage. Based 
on this proposition, market value and hence cost of capital 
fe Independent Of Capit: al structure.” lUplaliss Verisec SiO res 
promptly attacked by a number ct Sen@lares in. cies ie bcmen 
financial management. : 

Probably the best Known Tebuttal to Modi] iain 
and Miller is by David Durand, who acknowledges the validity 
of the MM propositions but stresses their unrealistic and 
Sextremely restrictive Nattie. Ul icmme@etecn tied te maneins 
Counter argument on the MM proposition delineated abe waa e! 


. . 

Beexander Barges, Thewetrectuotweaplial es cr ueuuUnc Bolu lem eetoEs 
Or Capital (Englewood Clitis, Nove: Prentice tal lice re 
“Rranco Modigliani and Merton Hy Vikicr. lhe Cos en. Caousmeeee 
Corporation Finance, and theviheory wor Investment etic eam 
BeOnOMle Revi eweg4 Oa vic hee oe eepiyeme Olla 2 OO emma so line 


“Edward J. Mock, “hinancrak peer orem) laine (Scranton, Pac ee 
terivatlonal Textbook. oman ae 07) te > 0 





d2 


MemEeels Uldet leo mr cmme Nl TMi ty OmMMmmnes elect es fin 
Sercssing stile wdattilonlitesmOLeapply ie tne MM Concepce to 

BOot Of Capi taieconowdenavhols Uinamd amay ides aiwanputiase 
model wiicheimmessenee mmeone ldes stiiaimmm~e Sonal Andmconmengmre 
Reverage are Not equivalent, Jand therefore there Js not suet. 
erent arbitrage to support the MM proposition that market 
more 1S independent voOr Capitaimsrruerre- 

The above Controversy sttracrcedea Dihalanx Ober toe aie 
mileeresearch which led te a prolittesarnay Of sdissertae tem ae 
Many Of which deal with relation between Beverage and ycoce 
of capital.? Chelsie eee ulie Gul el lS Ue Wee byes Ne independent 
Bit econsensus finding thae tne Cost Oommen) taliaUme tl © mmmes 
meaucer'=-Shaped (see Figures) as sostulated 1 eile 1dr en 
soncent, and not horizontal asmespousedmn, Modicliani™ amd 
Miller.* These authors theorize that there is an optimal 
fmouee OL Leverage fOr a sore? ie Ce 1 owen mint SenGe) oiuanemn 
eiictal. This range 15 “indi@eared =) ite sre lat yey aielecie 
Secment Of the £irm'S €OsSt Of s@apica leeuive Wil ci 1s come 


mroliled by the Counter foOrees Fol tax Demet lis etrom sdebt mance 


IMock, Financial-Decision Making, op. cit., p. 537. 


ae RTA A a AOE EE ARIE CSE ZL Se SAE 
a representative cross section would inGlude, Barces | oo ella 
passim; lIlarold Peterson, "Risk and the Capital Structure of 
the Firin." Journal of Pinamces 19° (Marci 1964). p> 120] eae 
and Ronald Frank Wippern, "Earnings Variability, Financial 
Structurc, and Che, Valietome ies erie oOmwmmnal Of sain enemies 
PDecenber 04) pe alo! Se 
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Mmrerease 1 DOT) Bence mon scan td maine a Uiliey mw Ieee tine 
: : 1 

meSULt that Tile weos tmonmmeayt Calmeiangecmyenhy lt trie. 

meyond this range, the marginal rate of anterest demanded 


miethe money markets excecasmullcome@s tmO fs capital. 


X/V (average) 


Ratio of expected return to 
COS Pei eap iseda) 


Marker value. 


Ratio of debt to totealmeimarkeotw, a licre by, V 


Figure 6. Average Cost Of Capa taleas yas fUnGct Fon cr mac eme 
to market value: 


o 


SOUrCe! _Barees, miOD eC? em ls 


X = The expected future profits before deduction of batatest. 
S = The market value of common shares of the firm. 

D = the market. value Gf @decb Ss" of mbicur i mmr. 

V = The total market valle od Stic st lrm (oD). 

X/V = The average cost of capital to the ae 


ie RMRGD Eb Oe 0. SST. 
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This writer Sides with the “saucer” configuration and 
with Robichek and Myers, who disagree with the MM assumptions 
on the following bases:1} 

(l)}) Sav ieawinienteellonSwimemamprevenc fl tyoperat tom 

Of Cie yarbrtrade process, {thar iM claim leadsuco 
tie ind ahem ene o VC apt. is ERG line )e 

(2) Mlnvestors nas (andeopvi1ously do) Wdrcaenrece Jon sence 

ha Sh Glas oe mays dee GO ea nee lela 

(3) Increasing = heverage milay race rie ss Ml LO mo dec 

POLI table winwesunieitss wiiGie a nent nee 1.72 Tae cesnmeinen 
would undertake. ; 

It 1S also this writer’s view that with a substantial 
Gorporate tax Ol Carnings, the use oh edchti es in mederat 10a 
meduce the cost of Capital to thewfinn . but, “converse Ih) mucmeed len 
Porced to increase 1ts dept-to-cquit ven tie DevoNdr Clemence m 
manee CStablished £0r 1s €apital Structure will sso idan. 
mee rest excceding 1ts Cost Of (Gdpitaiees ! leur cley ance sc mmmie 
wiewpoint and the preceding discussion is fllat avn) nay ace 
mely Ol 1nternally peneraredysunds ten mca os tral tina cme: alee 
mr LNCOnTY a JuUdIC1OUS Mix OF Web eeiidmect ty aw ii a Od icc meme 
optimal cost of capital. These ie CU. wade ax ime eee 


inves tMENt ODpOr Luli ty -Specetyul | OL meee Phinda |mO temas in, 


a gl A a ES ——ee 


Alexander Robichek and Stewart C. Myers, Optimal Financina 
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Improve the Tresududlo view Sic cep mes Chhimn i Otdinuee lf obhe 
Manager’ s priiian ys comecmimnl cen WC bicinr ome i «Cie si Iai s 
mesidudl (OWne Sage timscemmO te medals not ldempessaa(ilelny exploited.! 
Ope Cit Ne wCOst Seek me am itd I 

lf the © Conemve, encom sate siimescUos GaN bra endl nieces 
Dent as to the optimal decisions for capital administration wane 
Ene composition of the investment base, there is little argument 
mat the COoSt Of Capitaletousa irm au some POINT » il seine mtcmmette 
Mmoronted average Of the COSt tt mcalmomrand sinc seO> mon debt.“ 
fs implied in the foregornemdt seus sions INessccm i weamomma, 
eiiploy more than Onevtype Of Capaltd lene Lecneof (Liesesseue mm 
Maetl-entall a cost:. While explielt costs arise wheneven. aie 
mer raises. funds, aipl Vert Costs soi scmy Weiled ey etn mciEe 
invested. The latter stems from the choice of alternatives, 
mnere choosing one Investment means £erecgoino anouicr se tence, 
mrcurring an “opportunity Cost." Moreover, “tne measunemenyeeer 
gerirrm’s cost of capital involves anbiguities, Lively scones. 
mime LOrecasts Subject to uncertainty. Consequently , ele slower, 


mercer the cost of €ach type Of capital lias been detenminceamenar 


ime 1S posSible to calculate @ meaningrul composite cos tweteeopaaca 


Bogen, Cn, FCW Um oer ee aoe 


a. R. Lindsay and Arnold We sametz. #7ncnetar Managgemnetc. sa 
Mralytical Approaem ACiWomew OO mmm ll: Wer betsy aimee 0 70) oe ee 


3Bogen, op. ctt., p. 17.50. 
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tor a firm. The intent here is to incorporate a general 
SOuNeept Of "Cap l Gale o ecm Onel bilan SUCmey C1) spOo 51) luc 
aVvenuc OL TundS Soumee mw) Citic imom tr anewo nin Only slot @s te mil 
debt will be addressed in the general term, borrowed capital. 
Giowever, The Wtillezationm wna emteer on cllonrt-  andedi te mited la uen 
merm debt aré acknowledged both in terms of financing and cos tie 
Correspondingly, the treatment of stock will be confined to a 
limited situational analysis. 
Long-Term Debt-Bonds? 

As bond issues are the predominant means of raising 
Rong-term debt Capital. Ehe wensuingwmatscussion will pertaiieane 
moins financial anstrumene. ; 

Debt Capital entaltsetie Payment sef i) teres eemecile 
mieurs the liability Of Srepaymentwoumethe wiace amoun ce cteme 


2 


bond. However, the cost of (bonds Wael normally, “cit t mene m 


5 


the stated (nominal) interest cost. The true cost of bonds ; 


iema function of their met proceeds, ematwi Mey. Value sn ie tamos 


Peers £0 Maturity, and ameerese payments .4 


if : 
Peestated. in the 1mtroductory paraendon ys bcas m0 swale ei Cseeeee 
fonsideréed 1) thre pape re 


2 : 

im practice, the bonds may be retivedsby sscveral metnods meamucd 
back prematurely if So provided sil the Contract, Ofercium mecd 
Pelt a ew 1SSue- 


“Omen OD ICL ERR apes Vie nue 


‘Mock, Schul¢ 2g S Ginuil& praca. ome Wester ea eee ee eee ne Vor. 
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FOY $e x ample sa tie cine 1970 Peaiecerate hover incr at 
eo /2 percent a hig reavedsl 5-year mend wrenma nace va luemon 
$1,000 and a stated rate of interest of 7 percent might sell at 
$950. For the use of the $950, the firm would pay $66.50 in 
miterest and the $1000 atwthe end of 15 years. (lf Ghevecred reer. 
selpulated @ Sinkine = punGdere er nemei tes eme me tic sls Strom Oudlad 
puobably seliljat yan vapprecrar oma te Siiicer es Gar diac) mount 
ime, total cost of the bDondeuo wane. ies ule voli tem cs Ue mad 
iy both share of the $50 discount orva cotal costeots109 ao 
Pnce stne Llrm 1S presumably se) oy inewameccunulationm et 
aimlual appreciation Of primelp lewmencn ave tage amo Ul (Onis 
mavolvyed is $950 (year 1) = ss000NG cam 2 0) divided ib 2 men 
mo7>S. This average available Gumdediyvrded Intowlc>s (Gos umoie. 
aeepercentace of /.159°betore *taxese oiilee simue hes bre oie ma mm 
WarerdeCductible the Yeos to. sunecmoemdsenss 
1.1 56x Cl Gas rate) : 
When the bowd=1s@s ofdmabeoncate sean dee mi ome 
Bmprenium), the same generale procedume wn so lone d sexe pieaen ear 
mmc. averape premium 1s Wdeducted from the Inteves® joa. menm 


Normally a company will incur administration ental (On 


Mmendling expense in @ bond issue wm Whecevcr these 9e0s5t >) mem) gone 
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applica Beis teeencm Ont MEOG@ecds aTOmcdenin Cc MCtmmlocecds 
mer bond. In the aivewe sexauiple, (unis would resul Gein a 
miurC less: Chairs) 5 Ommmae mole ted Ciera creme ti) cl euinenne Cam anenan ens 


ost of capital. 


lt shotid Dewi vedmiGn teeta we nel 1 Set Olmmine meal 
mecELOYrO) taxes ad Iinterestyeane necatives the tax siiteld 
does not apply and the cost of borrowed funds would be 


fmol percent - J 


llowever, for purposcs of computing a 
eost Of Capital as @ CONTINUOUS COonecCcpE this ref inenent 


ean be yignorcd., —— 


Bost of PESTO Srock 


Unlike debt sei pn ¢ ier 1 cdl lit eeaes memoria a lel yan erane 
Detital” security. While Nonpayient or spect chved adi vaiwencdre 
eame precipitate undesirable veonsequences., no conditioneotede. 
felt 1S created,“ as is the case with debt Cqla ty a) wine ee 


Seat dctcrinination 1S relatively vsimplemsince sora Wieeuiiomoeie. 


mem ratc 1S stated, paycdsinto perpetuity and MO ta wicde cline aakmeees 


Se ee ye ene oe 
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memell, Op. —Ctta, —P. U7 252 
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Wile Sone USsUCcmeas seme ici Mio LUNG sh mONtS Fen mes t Uo enor. 
However, a ''call" option is not uncommon and is desirable from 
mene Standpoint Of Manacenomesniex tpi lise nah ads US fino ule werden 
eapltal Structune.= Mile ealeml at nomerswcrinp ly. 


after-tax cost (%) = stated dividend rate ($) 
net proceeds per share ($) 


ost of Common Stock 

Whereas "the “cos (§0r wdebt amdmnneterred seq int ae. mee 
obtained via reasonably straightforward procedures, calculating 
mnewecOost Of COMMON StEOCK "canepe wanvarilaele proceso. fit Cuwamem 
Minecertainty., 

AS DreVious ly pointed oltewmese Minato me ot. aliiaubee 
Samninegs 1S NOt an €xacl process since conmienos Lem smemipe 
Pein unstable and uncer ta imine )e coc nop lenis eau muliedd 
Complicated by the methodyon salem Water canmnc diree@umuc 
mime public, as additional@shares to Drescmers Lo cNnoel dens 
tder pre-emptive Gigncs emo edema) Poeilh amie awn em Oa @oiihy cueria mee 
Seeurities. Each Of these  rocedure>s me mma pects COMmmoln te a ieine 
eost iligonentiyy. For the sake of brevity, and without sig- 
Meet cCant Sacritice In cCOmpmehensape mess on lo, up lilems ake mer 


eonmon StOCK willbe Guamelededy cl yc qoko rea. 


Bogen, Opis) (Cita qs I/we 








ars: 


Iie Vita weonshde rat One imac Letmmliaiime the Cost: 1s 
CO find thewriatewiien (etmeiiomldhceemecanTedlizesuine COmMmaiy .s 
Carnings, and (Oma Ustment ce rate eOminc dit ference: Do tiice (mmm 
Market price Of JemeucimamecomoOnMestandil Geemcd stile sou UCC MCW ura n cmae 
fmet proceeds) irom pier merce game alt Cee hS monminiee 
dundancy future) prott tome sane ChicupdSis Oh Che capised ima aeeen 
mate determination Cannot oe spre dhetcany itn Certainty said ar elmer ein 
With time. Unless there isesome Sion keane ndveat lone 
HUGO em obeemeshiecmatam I elise ie Sil cemiclks wire eve Belsic, 1 LS 
eustomary tO USe past = carmindsmasea sao lomtor) pre; ect ime profits. 
As will be aiiist raped sims tie examples diitia eienmnores 
SParmings Of EX1StIN dG ehes haMalmOWMc Wem mee sins | hOiie eeu ane 
Or Stock 1S Something te bemavomdedyh, = mamage mei tli cemittcreta 
enat an investment should whe waccepted only wien at 1s exp cemem 
je return at least the samemearunimas per siiame ase 1s CCM mines 
to the expansion. 
FOr PULrpPOS es FOr Is tral Ot Nie Ol OW igo Glau 
assumed 1 COMPULING ene Gost son seonmon equity. 
(1) > 1, 0007 O0UMsiawes ome onmomsathe sOlles © amc) mee, 


(2) f£UtUhe Vaverace aAnnualweainines arcu nO jee@ecd 


to be $5,000 after taxes. 


*Bogen, op. ctt., p. 17.54. 
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nis example Gs an adap eat dono: NOMc uli © GCM me ore? 2 
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(3) Current market value is $50 per share. 
() ive seo ei aee asd Kea writer ok tine stock will be 
SO5 Keto taerlytate the sale). 

(Gp ndent regime eos tracheal totale) Spe nms idence 
Pvidenely. Chew man ic Cmecde Wt cliniaoc uMe Si melo lderce sghoie at 
Oz ($5,000,000 2 1 (000 (000 Nehares ~ $50 per share). fowavoud 
Gilwvtine the vecunrent@ stoemolders  Scarnincs, CaGme Men sitamcumlere 
be accompanied by a $5 increase in earnings. (The administrative 
anid operational lace experienced in mosumr geil ty Siives Pleteom ce 
mee IMnves LMGM ue  aild Te tala mom lel ln Demme cin @ le Cl ee 

Net proceeds per share are $45-5 = $40 


the (COS ty Of Gils weap ise tilGe mec: mpm Oe ccd cmis 


$ 


ee 


oa 


= 12.5% 


Be; 


The difference between theml0 @ iarket rave sone. cme 
ZaciOn and this cost Of Capital to the vconmany @S tilemresteeeees 
maerpricine and flotaticnweosts. 
oct Of Internal Equity Khetained farnimes 

The Use ot Te Gawnedmeai Wil cmece mt lame saline cee ile imes 
1s becoming more widespread. ~ Consicctien Gly cOonsea an) @cmenn 
costs associated with the use of such funds would seem important. 
Yet according to some authorities, corporate officials frequently 


View these funds as without seost.) Ii GCarnings are ,retaimed ieee 


UB ey, OD. Chiao. lio 
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the firm instead of being distributed to stockholders, these 
retained earnings represent a cost to the SLOEMNO IGS > ONE 
FeSidudl Owners wot ECE uninUsc Ot mwGnesc fumds On aly eum. 
pose should Cari sviviere sane Vere necGal Of Improving © tine 
morth Of the = ste ckh Olden wothicmVwasc Ulcers BOC KIO LdeT -COlmmd 
have taken these funds (as dividends) and used them for con- 
SUMpt LOM, Ol WOuhe Tr Vive s PiNCiinemOmiINO © lll) Inelo ome LOC UGl c >i relma 
and Smidt: 

Mi he €OsSt Of ist Wp eretcail mecca gs fist ce Rone 
tive Minimum ylela that must sbe wedi nedmoumeaaqdl t)Onalerivest. 
ments within the company anvorder that) tie additional funy ae, 
ment will be as valuable to the stockholder as a corresponding 
Pimcdrate  inemeasc: win) dividends .""“ 

lf this above phavesophy,=tseto bewednsiul i 7c dane 
€ost of capital purposes, warvalid Labels. “oppor tune eee 
mia 165 COMpPUtTaALION Should mme lide =U cme er c Cun omer. 
emvidends. are taxable we0p DO; eUnlGy sCoscses can a CxD Gesce ces 
an after-tax rate equal to the market rate of capitalization — 
of the stock multiplied by (1-t). Where t is the stockholder’s 


personal income tax rate.° 


tRBierman and SNL. GiGpemoo, =e me mete) Comer 


“Wed, ee ad. 
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Prec ecmmeretaimed Carnines — E(1-t) 
p 
Where E = dollar return from reinvestment (of the 


dividend) 
pee price Of therstock 
if —apersoonal amGCome tax rate 

Obviously this method has a serious drawback. A 
Seine s Ci maminc tax Tate mist pe.,selected that reflects an 
ron wandmG@emneec tne SpectIum Of rates of the individual 
PuGewi@ldensmumlmere Mave Deen =a Number Gr Opinions offered 
PV OmaomDestmileans Ob COMpPULINgG —tnis nate. 

(ikcomivitCe Wendt tie List Ot Sepanatinim ene corporation 
Pimms OekKiIOLders , CONSIGers Internal Cquity equl vale eee 
pape tiabmecauity, and in that light would exclude the tax con 
widen eronerrom the cost evaluation Of Getained Carnings oy 
earning the same rate on retained earnings as on common stock, 
management will avoid diluting the owners' earnings. This 1s 
Mmicanoune LO COnSidering the opportunity cost as that of tie 
Semeporation Instead of the stockholder. dhe dichotomy of 
Meee lon ana tax bite are thus avoided and the basic Ccontracre 
memains Im tact (1.e., the investor, owning his part of the 
to mention two, Johnson (Financial Management) recommends a 
Matai hax natcemlunt eit laans and Donaldson (Basic 


Business Finance) suggest “the minimum individual federal 
ier erate 
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CORDORICUClimme Las Management responsible for protecting his 
interests; and management, rather than the stockholder, de- 
Bricoe Monet se its tO be done). Under this premise, the prob- 
lem remains of measuring cost such that it includes growth. 
Gordon and Shapiro have developed a model using dividends. 


ke = Do + br 


Mo 
where Meme ecOst Of COMMON CQquUlLy —Caplial ater tax 
DORE lt mdr y hacia perms ian ¢ 
Momo meunbontutcarkectupl ice per siare 
Dolo pOTENOMmo tl cal Nimesmre td Pnex sand 
Gere chodmimepOsTGlye (hacthon esc ar nanwis, 
irate Omen C Cl UuimOne tteomrecilMves Gilcli: "On meo an hernias 


Thiswrormula 2s not alpanacea as it involves agmunber 
MmecoPilGch Ive asSumptlons, which imclude constame,growim aaces 
Mimividends and expected earnings. HOWE Cl amines ke ae yc cme. 
Miemwrtber, 1¢ 1S Casy CoO use and could be operationally moda- 
Pci nMOuretilecect Nistorical trends, As for assimptions , when 
Crencewith Uncertainty, at least a majority of the esoteric 
meeeets have to be frozen 1f the remainder are to be evaluated. 

Viel ieetencOs F JOn. Cap iia 
emacs DOG wmneniia Oh tebe welll oO Update |p msm 


momaings aid point to the objective of the chapter. Tne major 


ave COMO iin oMAniGOwe Caplta lerquipment Analysis line 


Pequircd@ViteTOMernOMuminManagenent Dcrence ITf, (Octoven, 
50) 5) peed ave. 


“Mock, ORCC. 4 Wn 26. 
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CONPOMCHESOnwGdpiial lave been identified as debt, preferred 
Aid NCOnMommeautey, and retained earnings. These in -turn have 
Deen edie Aeeeedo eto concept and cost--all with purpose of de- 
Bevin mcm Lemvaltte™tnaGlcould be considered 42 welented 
Value or combined cost of capital. Once this has been derived, 
Hic = Wayelsomopen to the objective, that of applyine a weighted 
co Ot weauiedierOn tncuinvestmenteselection process. 

MaCotahig co MOCK, sOonce the Gost of =each typemon 
een ameueelm Ge terninced. sltsls CUS FOMarye to Combine stiem 
MECOmma@tpOsmee rate by Welgning each class Of capital soy 
Pomoc niinnaie finn S Capltal Structure, Thus, a. firm woen 
eed ew mectniicuHnen Ou HOldsmand preferred 4nd scommom equi ay 
POUraeODEdiivwa werehted €OSt Of Capital as follows: 

fap lem] 


COMET ONSOreA WelGilep  COST Ge ear rAc 


Amount BS Awuen— lax. Kate — slo ya Comne 
PROMS 4 @ . «2 « 2 15,000 DOS $ 375 
Magee rrced Stock. <. 5,000 Oy) 300 
Sommon Equity. . . . $0,000 Oz 0 8,000 
$100,000 $8,675 
Emurce; Mock won. cit.) p. 219. 
CeCe Wea Cieer eee t mO-nesc aid t alll = Supe = 8570 750 


100,000 





In using this approach, the firm must answer two 
PUccotlle mn OMMEmiIat Welgit 15° to be assigned each structuratk 
element’ (2) Should book or market values be assigned the 
securities?+ ites answer to the first 7qauestion depends on thic 
Me teeomserivilig fOr some tarect structure, and manage 
Moe cCleten ommend | | Saitamimert in the mear future, the tam 
ie Sc mromicm eles DaStS fOr Welehting the various fund sources: 
Pai meCOnccMEn IG) tle Status quo, the present Struletuyce ii 
Provably be wsed, The second question 15 somewhat reminiscent 
eet mucecOUuUnltimo Versus capital budgeting question aired at 
MimOcowmmonot Chapter Ill, ~pAccounting entries (book vaimes; 
mieetlc GOnleai dnd have Little to do with the current state wor 
PeetilommmuLrstOcks are sold, the current market determines 
ieee. ihus, trom the Standpoint Of reality, market pnrees 
Mice He cmployed to weigh the costs of capital structural 
components. * 

Significance and Application of Cost of Capital 

Withe sO verona ted pine IMvestment OD) pO le lm Eikes 
Somronting a firm can be visualized as a list o£ projects, 
arranged in order by descending rate of expected return. If the 
cost of capital, as developed in the foregoing discussion, 1s 


Mieietiat jele Wementedmommcemposite Ligure 1S, Say, 10 pereenn: 


LO 
[Oo 
ae, 


Moe. Sei ace iawmamiemoehitGkett lop. crt... ps 
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ici mom lIStod preyjects available to the firm are those 
iC Mimemeimncdted Tate of return above 10 percent. If, on the 
CChepmlttiimnete scl Gdir redrrange 2tS Capital structure, “and 
ODidliieameopulmal mix of relatively low-cost debt and internal 
ime e iiemmetUL etic COMPOSI LE COSt Of Capital willbe 
Dien ay, Oo percent, In doine this, the availability 
Ct PiOtMehmricmiNveS tment JIiaSt enlarges: This 1n turn provides 
management with a greater absolute number of investment possi- 
iMotocr ones onorcater latitude In tne acceptance of wrisk 
SP eoOlumiia lL OppoOrlunities . 

NPenOure SOMe Weed Of 1£5 “COSE Of Capltal™ Manacciems 
Miotcambcmatman loss to cStablish a floor on hurdle with whien 
PmerWate As o1Ven investment. An arbitrary eutoti Fate 
DRimieeeOonnich. Lead to rey;ection Of SOUNd Investmenres: 
Titiennoo Ow. result in squandered resources - 

What is implied in much of the authoritative writings 
Peo >teOneeGapleal 15 that in) determining 1ts COSt Of Capita 
eon will ae net immediately, then “eventually, seek 10s 
minimum cost of capital through an optimal mixture of debt and 
paity. Inds is al) vast area of pOINt/Counterpoint, With melenex 
meleaccenptance Of Goncept nor procedure. However, for the) pum. 


PesieTOL Pills sd1SGiesionssthe writer will conclude that the Yate 
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CP icMaMimiuUst Surpass the Cost Of Capital af capital expendi- 

tures are to be rational; that the merit of an investment should 
NGem oe mpc cd. by Phe Eye eOPprcapd Galeadppa rentdovwtaiseds teu eumanec 
ime tmmene Cdpitel structure Of the firm 1S Of One type), but 
otic mmcmivelonted Cost Of Capital; and that a minimum Coc Gr 


eos ou Omen Mance tne £lexibility Of manavementein 
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CONCLUSIONS 


Miemece PMOL tilis study was to idéntify the quan- 
titativcev Ctr munateoovenn the Selection of capital in- 
Ves ticits wT aiwemd=as UMD kLOnS were that financing decisions 
nad prheviols i aDecieamade, WOuld remain Static, and that there 
Vas eOmnc deal teonidurye.  Otner COnstderations Sucn ds 
iti snetiditiuulde and deoree Of Organizational expertise 
Ne memreKnowleugvecdmas SUDIECtTIVEe influences, but as Such were 
POMC mmlOcsen Do rtacxeluded trom! this study of quantitative 
Tote MMM mOonned pa bal wimyvestment selection. 

nem iMenOdtcrory  chdpter pOINnted Oulu Invest lec ne momma 
Hess GeMenumdow tne Neart Of capital budgeting, and stressedaine 
feed Oon vale adegtare Measurement, tool Chapter Il presenteds am 
array of investment worth measurement techniques, empnasizing 
Micemuildeniyang principles, and stressing the advantages amd 
Mmimitations Of each method. 

Ciapecre ieee ea emc hed mene mln mre di Cit sucess cl t lal see 
the application of the measurement techniques. The intent 
Meme Was tOuMtalaize all pertinent conceptual considerations 
in constructing a selection procedure framework that would 


BU inee Mon MecwwEe lassi tLCations Of investments. 


or 


CiepeemVewas essentially a sequel of Chapter I1 
HiwovitweMemarNb eck Matter, risk, is an important factor in 
PiVvesiment@escelheetton. Wowever, it was felt that the special 
MiMi EemIMammcivadsivemess Of this factor warranted study in a 
So petaerecwclapuer. Accordingly, representative quantifiable 
aspects were analyzed both as to significance and application. 
Siemiecead st Onmaws tLaldard Was strongly implied in the hypothetical 
applteatron or Investment selection OCC WINES see Tiss, Ie cic 
Mibaoeer ) wnere the cost of Capital was examined as a Common 
PiomnatOnmdgdinst which to evaluate the results of the invest 
[tev OnmeNaSeleeL ion process, 

(Liem olhlovine Gduantitative factors are concluded to 
Uemessentiial to the investment selection process: 

A. Deeds mwOn Masur lie Investment w Omen. 
iiemecenimtantc ssiolldenieasUrecmd | pilerOsca 1c apakcar 
Mimebay, Of Series Of GUtlays, in terms of efiect on net ecarniligs, 
Teel the amount Of fLunds expected to be tied Up OVeCY Tiermes a. 
Peed elite Of the project are properly related to the estimated 
Mmeestment Carnings. It Should utilize all information relevant 
Memcne decision om the investment proposal, should apply to all 


mpes Of proposals, and allow for the realistic comparison of 


Hucuial hy: “exclusives dnd competitive projects. it should perme 
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Pit Melia mol OL salanti tative risk calculations and be 
di TteGrnecomeamab le tO Some Standard for acceptance or re- 
feelin sine met nods incoOrporatime discounted cash-#f lows 
HU eeiencmmecaulrenents, and then only on a conditional 
el aL - 
B. An analysis of cash outlays and inflows. 

Vcore Mili teloOm Ob al IMvestinens 5s Casn Outlays 
Mirren mllimumuc soredteted With tne eredtest practveable 
eeitedle TiOr tne perlod in wnich tnese casn-flows occur. Sila 
ime eneotecaimimes Or Outlays can be calculated for cach 
ttm sencmanaivsits time-frame. Onmce these values are one 
PiMcdmUl=emuoNdsosuMNptive requirements Of the inves tment porte 
Mea Urement teconique are fulfilled. 

Uieweash=-t low met hed 1S Dase duper me CONecep Umracie 
Mest MeniwOutlays are made now to acquire future cash initlower 
byeluLsS Very mature it implies a comparison of one thing to 
Mmener. volmce the value of a proposed investment depends on 
Mmeeuiure Carninps, a Correct €stimate Of earnings, and hence 
mmeorrect Cash flow analysis must be measured by the total 
Palgied Cariinpsm |Oneseavines, Or worth) from making the invest- 
ment as opposed to not making it. As a corollary, a comparison 


of two proposed investments could be made by matching the periodic 


Cash lows: euhey could also be compared on an absolute basis 
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(using the no-investment alternative as a common base). 

Wie discounted cash-flow method is economically 
FeAl thiemiimendeet tc Concerns only casn flows and disregards 
Doone wt lGO- relates the time pattérm of investment 
CUildVcandmresMiltant Carmines £oO the inevitable diminishment 
ot aug mvecneGasi @low with time. 

ihe Piety s ismoOnerlsSkeland wncentalnmty). 

Mircea Onna kivene GUanbihredmand Often ranp lied 
POmmmOlswedGetsuOn the Cash-Llow analysis. Uncertainty as 
So jeGemve Sand soTescent, CO Some degree im all> quantitative 
Cie mmonrutunre Values. Certain types of investments are, 
Saianemaconposed Of Maly Variables of which Jvttle ean pe 
Cectilmccdm Lr ihneany leveleot: comfidemec. “Some represent use 
Ei Matera ton) Of “da process styplreted by (COmsasteng. tremas 
aidestew Variables. In the first instance, risk may be the 
(Re POoOLCh@MmCdctcruMlant I tne SecleCttomepuecess; In etic 
imecer Case, of least concern, Where it is recognized as a 
MmebeVant factor in cash-flow projections, risk must be 
Quantitied and applied. 

D. Mostatgara LOr Cvaluation - 


Investment entails the use of capital, and all types 


Gi Capital have a cost to the firm. Most enterprises use more 


14] 


Cie Meats Pepe imchMceesSsitates the Calculation of a composite 
COS Gao wmeap muadiem EXCept in rare pet aseoas ENUS GOS ts exp messed 
Sem cmecwtmate we represents the least a firm should realize ‘as a 
MAC ChmnctMImmOl INVeSted Capital: “In that regard; 1t also 
PuOviMdemmeicmemnEcreS GC rate With which to discount cash flows 
HimvtemictrmGeccne-value method. While mot to be considered a 
Price lcc my eee tals a2eWarning that aS a project return 
epOmOaeGilecerenice Value, 1t eis Dee sub feGteds CONClOSe) scent mmm: 
HG meMGine Js lhoumshepelcisin, 

Taverns wenred thetresearch question, restatenem: 
ee OoMmmeolbsldlary questions, acconpanied by commentsebasca 
TUeteopecelve Material in preceding chapters, wil caine! 
Mic pape i . 

NideeMotnodOology aS DeSt SUived co measunremen thon 


Sapbeal anvestment worth? 


Two techniques of worth measurement with the discounted 


° 


cash-flow concept as the underlying principle were found to be 


Pemmeeonctlcaliy “conrect and superior to all others. Tne ner. 
Meescnte-value technique was found to lrave the following advan- 
aes : 

Chee c Cao he yreCtecne stWwe MeunOds LOwuse. 


Since each term in the equation is essentially a simple fraction. 
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(2) When comparing mutually exclusive Oy ee 2 yeaa 
provides comparative values in monetary terms, avoiding the 
DOco Let mem chor pereentage bute dollar-foolish decisiom 

(3) In the uncommon instance of earnings becoming 
Poly cmt tcc 1iltlal Mecative-positiye transition, the 
LEV ier ode tolye bDUt One Correct answer. the yield method 
TOO tveomAcminaimny anSwens as there are Sign ‘chances --none of 
which are reliable. 

(Cie bon tabi ty index eal "ben Cem) 1c dest Commie 
ciate maizenda ©f investment proposals. 

fticsyreld Method, 1 providine a cCOmparisonmenw 
Cito een oasis, Indicates the margin of clearanceyovcr 
Mmlemeosctuen  cayital hurdle, and hence an er One Cie 
Jeewee Or Uncertainty that can be tolerated. It also allows 
SeieettenVve OLO;ects to be arrayed by rate-of-return witneut 
Mmeest-Ol Capital Standard. This might prove advantageous in 
a planning phase where the firm was undergoing a significant 
emameec 1n 1tS Capital structure, or where the proposed invest- 
femmes were Expected tO precipitate Structure change. however, 


ultimately the yields obtained would have to be evaluated 


moarnse Some Standard; i1:.6¢., the cost of capital. 





143 


Cimeniewodsiseot these findings, a firm would be 
PUUlCCvEtinuciMam a Symtiesis Of the NPV and yield methods. 

Pemelchc yally sSipiiticance Inmea reinvestment assumption 
ii Pic micmamEescnt=Valie and y1eld methods ? 

iitcmuey tCeehuiguie USES Ene COSt Of Capital as the 
itp cOMmm_imrcwectn mI Nehetore oro ,;ecL~sS ranked by this method wilt 
etc ateemeCnby sa Cllamce sin vEne reinvestment assumption y= fine 
yield method PMiplies tilat KRebunns from ENewi ni tla I0Vves unehiemean 
Dcnemmivecmeduatelhe Same rate as that of tie original anvestient. 
COmecewMemely ena SilOnificant change in reilvestment conditionee 
Uinta aA Tesniuttlanoa Of Projects ranked by the yaeld 
MeunOdewneinvestment 1S implied in both methods, but only for 
fiom ero ndminekaod GOCS Ehis assumption loom Significant. 

(itvencOnccuLla ll CONsidcha Lions eompl ise sally ce iemc imu 
cash-flow analysis? 

co huULC and uC latime sme Luliias - 

MeOHeOMee Placa sitayC MOU lie ma DSOLN teeiae liam 
memes from the met cash flow of the project revenues and operating 
costs. The relative return is based upon the difference between 
Biemnet casmerlews of the project and that of an alternative. 

The former may often be unobtainable, but the latter can be 


derived anytime there is an alternative. Consequently, there 
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CUB tibencrtative netuins as there are alternative projects. 
Ket tect ne ware blind to proper timing and the QUEL ie¢ (eur ee 
ivcm hve oso lute returns tend tO 1gnere interaction effects 
MMC mmcmenuecrdl tovthie Sellectien decision. “A thorough 
id somone IMecOrporate both, assuming an absolute rate can 
Bie we eanemerdns 

Pei Vves tiem ClMmime . 

An investment opportunity today will likely 
ietmreiidiilesotan tee aS LO ttS Variable elements; and henee 
LNO@™=ewmeswdeecislON May address an Opportunity of different 
Nagle belays Can be very Expensive in terms Of ava1laplc 
TOM mommmereoole revenues, Conversely, a premature replace- 
VMMmeiiivieommeit May be ObSe@lete before it penerates 10s frrse 
revenue. Few investments warrant implementation without con- 
wiaetaplesstudy of the “WHEN” aspects. Timing may prove te 
Pemee =aspeeu that determines the ultimate Success or failure 
eee ne imvestment . 

Coy ei celins ie pai 

Taxes are as much @ part of business decisions 
Pemsenc facets Of bUSiness that they affect. Whether it be 
pmeyected carmaines, choice of depreciation method, or timing, 


the cash-flow analysis of an investment is linked to the tax 





rate. It is not surprisine that investment decisions are 
commonly influence’ by the tax asnect. Since the underlying 
worth of a project 18 more fully revealed wren tax affects are 
imparted to the analysis, a pre-tax list of nroject rankings 
might undergo considerable rearrangement when tax implications 
are incorporated into the ecruation. 


Dee ACCOUNTING. 


OR TT Oe ee ee ee ee ee 


' fhe Financial accounting conventions indispensibie 


to financial reporting are not approvriate for investment analvsis 
The former are related to net income for an accounting neriod, and 


hook values, while the cash-flow concent is concerned with the 
magnitude and timing of future cash outlays and inflows. Farther- 
more, investment outlavs prorerliv huddeted as canital exnenditures 
are not consistent with the accounting distinction hetween capi- 
talized and expensed outilavs. 


How should risk and uncertainty he applied tO Une 


A OE OP AP i AIR wr Sto 








ER ere oe ate AE RE RE RE aR RO Re 0 A TR Re Re me eame SAT eee abn a ee eee 





meavestnent selection process? 


Le ee | eo ES ate a Tit gnget ames 


Risk, where it can he identified and quantified, shouiec 


he interjected as a pwrohahilitv factor in the on-going evaluative 
process from where it appeared. The prohliem ais identification: 


the burden jis quantification: hut application is essential 


ee 


VF 


mechanical. 


The identification problem is primariliv one of 
administrative technione and personnel education, including 
awareness of such aspects as the influence of risk unon the 
cost of money. “he onerous but essential hurden of calculation 
can, be reduced to acceptable levels hy computer nrodqramming. 
The methodology is weil-documented, and iconsiderable effort is 
heing anplied to the develonment of more sophisticated tech- 
niques. However, utiiization is already far hehind research. 

Where wncextaintv looms, and economic evaluation and 
mathematical procahilities are not availanle or have heen exhausted, 
quantitative anaivsis stops and jJudament continues alone. 

iia ES che Solari onsnip among investment selecevon, 
So preemecowcal and capital structure? 

fhis question was overly ambitious in that hy itself 
it would provide a reasearch reavirement of thesis maqnitude. 
The hasic research question discussed cost of capital and in- 
vestment selection in a context which, while parochial, dc- 
fined a relationshin of the former vosing a standard for the 
latter. The relationshin hetween capital structure and cost 


Qf capital was not estahlished hevond the tenuous ohservation 
that anclusion of low-cost deht cavital will, under certain 
Sforca) Strictures in certain firms, lower the cost of the 


Firm's capital, hut that increased use of deht capital results 


in higher costs, reflecting risk consciousness on the part of 
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leno weaemismtiicrciore implied that an optimal cost of 
Cay te werieccimewould Cnilance investment Sclection from a 
range-of-opportunity standpoint, could be obtained from a 
peop eCemibpamoOnamccibt anc CcQuliy Capital. liowever, no attempt 


WiSmiitCcmuOmmccertaill the Cxastence of a model defining such 


a Vela omental. 
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